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Where a Saving Can be Made. 


Improvements tending to a more economic 


production are continually being perfected 


hall tines of industry. The saving effected 


is in many instances but a fraction of a 


Cent, Fe it is eagerly sought for. because 


when the operation is repeated many times 
a day, the difference makes a large total at 


the end of a vear or a month. 


In looking through our foundries and es 


pecially our jobbing shops, the close ob 


server must be impressed with the compara 


tive slowness with which the molds are 


clamped up. Go into even a well-appointed 


shop, where there are plenty of champs, 
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ever contrivances they can make them 


selves, but this is not so. because our foun 


dries are actuated by the motives of 


same 
business, in accepting and installing new im 

We 
foun 


provements, as any other industry. 


rither believe that the cause of our 


dries neglecting to provide themselves with 


improved clamps has been, that the “new 
ideas’ which it has been sought to intro 
duce, have licked the essential quality to 


that of actually effecting a saving 


succeed, 
The 


than 


remedy proposed lias proved eostlier 


the disease, and the well-known con 


servatism of the foundries prevented a non 


interest paying investment from being adopt 
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and observe the length 


vedges 


of time that is spent by the molder in. se 


curing his work It hus got to be secured 
somehow, and it would seem as if there 
eould he found a cheaper wav of aAceom 


plishing this 


Several designs of adjustable clamps have 


ippeared on the market, but thev luave not 


the ready introduction. which it was 


would be naceorded to an invention 


of this kind There are many who will sav 
that our foundries do not appreciate and 
Will not purchase an article which they have 
to buy, preferring to plod along with what 





hiG 

ed One of these chimps operates’ by a tilt 
ne device and can be adjusted to varving 
lengths. the difference between eneh poime 
of adjustment being two inches rom this 
s evident that blocking or wedges would 

still have to be resorted to. the same as with 
i ordinary clamp. so that the saving could 
only be dopiitad im cans ‘ \nother type 
rdliusted Dy a thumb-sere but a stall 
pleee Of flat iron must be provided to pre 
ent this fro SInking into the edges of the 
| Te veen furn ne hese pleces and 
vedges the foundrvingan « se tiie latter 
ind another Inprovement failed of per 
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manence, One adjustable clamp can be used 
Without blocking of any kind, that is, it is 
adjustable to flasks of all sizes, but it) is 
tightened by a wedge-shaped arrangement, 
Which required a slight rapping to lock it. 
This is its only feature, to which exception 
cnn be taken, but the objection on this point 
is so strong against jars of any kind being 
administered to a mold, particularly those 
made of green sand, which compose by far 
the largest part of our molding, as to con 
demn any clamp involving the principle of 
being tightened by a hammer, Al of these 
Clamps are backed by a patent, but a thing 
isn’t necessarily practical or economical be 


cause it has got a shin plaster from the pat 


ent oftice to show its legitimacy. 














We believe the average foundryman is 
ready to accept any improvement in methods 
or appliances, when it can be shown that 
these will pay for themselves and leave a 
margin. When adjustable clamps reach the 
perfection desired they will be used. And 
they won't be used because they save wedges, 
either: these are cheap enough. ‘The matin 
saving will be time, and, of course, the time 
saved on each mold will be comparatively 
small. but in the aggregate it will foot up to 
nanny hours 

The most perfect and practical adjustable 
clamp which we have seen is shown in Fig 
1 It is tightened by simply giving the 
pawl half a revolution, and tightened so com 
pletely that it required a large clamping bar 
to pry it off the flask. The back part of 


these clamps have a thread cast on them 





which, in tightening, engages with a similar 
thrend on one side of the pawl. The prin 
ciple on which they work is that of a screw, 
the pitch being sufficiently Coarse, to allow 
the two main parts of being drawn slightly 
together. Note the perpendicular position of 
the Clamps, the proper one. Fig. 2 shows, by 
way of contrast, a couple of ordinary clamps 
us near as we would come in fitting half of 
the flasks in our jobbing shops. Fig. 5 shows 
the same clamps used for binding together 
the dray or cope part of the mold, when 
there is any apparent chance of springing 
The entire absence of block or wedges is 
noticeable in all positions. 

As facts and figures are what count in the 
introduction of anything new, the writer 
made some experiments with the clamp 
shown in Fig. 1 and the ordinary, illustrated 
in Fig. 2, under the most favorable condi 
tions which could obtain in practice, The 
time required to place four of these adjust 
able clumps was fifty seconds, although this 
could be materially improved upon with ex 
perience, The time of Clamping with the 
ordinary, two of which required simply 


wedge, 


n 
and the other two additional block 
ing. was five minutes. This period does not 
include the time required to secure blocks 
wedges and clamping iron. Tf this were 
added, the time oceupied would be consider 
ibly more, differing with the conditions un 
der which these could be obtained. But let 
Us suppose that the difference in time was 
four minutes and that a molder put up five 
flasks per day. this would leave at least 
twenty minutes a day, for one man. in favor 
of the adjustable clamp. A> shop having 
eighteen molders would save six hours of 
molders’ time per day. which at 25 cents pe 
hour would be $1.50. Quite a respectable 
item at the end of a vear. 

In this calculation, however, we have vast 
Iv undervalued the time, whieh is spent in 
the average foundry, in clamping. It differs 
of course, with different shops, but even the 
hest equipped one can not compare its record 
with this Clamp. Tt may appear, as if shops 
working on standard eastings, and having 
clamps made to fit their flasks. could not 
secure anything better. These must be tight 


ened by a clamping iron, however, and thi- 


ean not be done as speedily as this clamp 
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an be adjusted and locked. Then, too, the 
damping iron spoils the edges of the thasks 
so that after a time it becomes almost im 
possible to pry on the ordinary clamp. This 


champ will hold as well on a splintered edge 


is on solid material and can be used where 


an ordinary clamp could) only be applied 
after much ditheulty. 

The ease with which these clamps may be 
put on and removed again makes it unneces 
lisutacl. ON 


ordinary 


sury to have a large supply on 


dozen clamps to oa floor will, in 


work, prove ample. Phey are made by the 


i. Kk. Josef Mnfg. Co., of Buffalo, N.Y. 
As said before, time is one of the principal 


tems, though we know many castings are 


lost by the chance which is offered to apply 


the ordinary clamp inoa haphazard: tiamimer 


Phe excitement attending the clamping up 


of some molds, which lave been left: behind 
is not conducive to sober thought or jude 
ment. Removing the chance, the opportun 
tv. to lose a casting is the surest remeds 


that eam be applied. 


Some Pencil Sketches of Failures. 
By HENRY HANSEN 
When. it 


ly. 
this 


comes to wating every molde 


his own ideas, and bam prone to admit 


that very often, when a change is etfoeted 


L is dade for the worse. Substituting oa 


yvood gate for an inferior one with mere 


theory is a common occurrence. Lani pends 


lo aeknowledgwe that there is more than one 


eood wiay of gating a casting. Just as we 


Ihnay go to heaven by different routes no 


Inatter what each denomination las 


fot to 


ws 


y about it, so we may get a clean ensting 


by different methods, in spite of what the 
hin Who knows it all, prophesies. There 
are, however, certain fundamental princi 


ples involved, whieh can not be ignored. and 


upon Which is based the suceess*ul work 
ing of all modes of guting. 

l take it for granted that every molder 
Will acknowledge that it is easier for dirt 


to pass through a large than oa 


peri tire 


smaller one. Admitting thet it 


tekes a cer 
till tive 


tims we are still 


tnin gate area in order to mole pre 


perly ina given length of 


thle to retain a constant sate a 


judicious distribution.  Tigs. 1, 


99 


all 
but placed in different miuakners 


an equal area 
With the 
fill a 


Wwe iv 


present a gate, occupy tis 


sine pressure they would practically 


mold in an equal length of time. It 


nore the factor of friction, whieh is in 


surfnee of the gate is en 
all the 
amount of 


creased the 


larged, 1 


rreatest 


ils 


think Will agree, that 


dirt Can puss through 


ig. 3 unmolested. A piece of slag, for in 
stance, that could enter the told witheut 
any hindrance in Fig. 3. would tind a 
vieater dithculty im entering through lig 
~ and be still further retarded ino its pire 
eress by the narrow gate Vis. 1 L reidem 
bor a case where dirty crstine were the 
rule, and the way the pig iroiw wot the Dhan 
for it, Whieh was entirety overcome by dis 
tributing the gate im a bette auamnen. Pine 


clenhest Will be Poul wihrere mar 


castiles 


row but lone gates are used enme the dirtiest 
Where the gates are short sand lrenyy., pei 
Hitting inpurities to pass unimolested into 
the mold when a narrow gate would retain 


themoas a fine riddle Keeps back finer pieces 


oserap tliat a coarse one 

\side from the gates being the means by 
Whieh the metal is conveyed to the mold 
proper, it has been sought to ine orporate in 
poem WHEL Tere or less strecess eho a form 


of construction as to compel them to absorb 


Whatever iipurities come with the 


Thhed NV Tha ve 


ivon from the ladle or been gathered in the 
passage of the metal through the runner 
basin amd part oof the gate itsell (ireen 
sand work being much more susceptible to 
the agitation of the metal it is) from here 


that Wwe reeeive the largest 


To 


entering 


complaint of 


dirty castings. objectionable 


prevent 


higtter from the old, gates 


are 


shaped so as to act as a preventive against 


this, and one of the best 


till 


Will largely prohibit 


preventives is to 


the mold through narrow which 


Sules 


the entrance of foreign 


hiatters, 


Skimming gates take forms necord 


TBE 
ing to the caprices of the foreman or the gul 
libility of the molder. Some 


Shops 1y\ eare 


vauting, produce clean eastings and 


ignore the skimming features altogether, 
While others would not think of pouring a 
grate bar unless aooskimming gate is 


The 
vates result in 


attached, emplovinent of skimming 


i correspondingly higher per 


centage of gates, and returns to the cupola 


and increase the cost to a certain extent, 
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There are two principles underlying all 
forms of skimming gates. The first, and 
this is the one most commonly employed. 
proceeds on the assumption that a light 
body will float on a heavier one. <All im 
purities being lighter than iron they will 
raise to the surface and occupy the highest 
Strata, and with the flow of metal directed 
through an entrance considerable below 
this, the source of supply is placed where 
i filled 


This principle is sometimes interfered with, 


it can be from the heaviest body. 
and we will consider this feature later. 

In the second principle upon which = is 
based the effeetiveness of the skimming 
gate, and this is sometimes found in com 


bination with the first one, a centripetal 
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force is applied to the metal either as it 
enters the gate (the whirl gate is an exam 
ple of this), or as it enters the mold. <A 
notable instance of this is to be found in 
roll making. By this method the impurities 
are by the centripetal force made to move 
towards the center where their presence is 
almost harmless, and away from the sur 
face of the casting, where they would cause 
it to be condemned. 

Letting Figs. 4 and 5 represent the plan 
and elevation of a skimming gate in whieh 
the metal enters at A, the flow will take 
place il 


i similar manner to that indicated 
Note that 
the outlet to the casting B is smaller than 


by the direetion of the arrows. 


the connection between the pouring and the 


skimming gate ©. This arrangement be 


comes very important, in order to insure the 
eficiency of the skimming gate, for if we 
construct them as shown in Figs. 6 and 7 
with a channel at D the same proportion as 
the outlet to the casting E we deprive it ot 
all chance to perform its duty; such an ar 
rangement will neither skim nor whirl 
The velocity of flow is constant from F to 
G in Fig. 7, while in Fig. 5 the metal has 
less velocity in passing through © than B. 
This permits the lighter bodies to raise and 
lodge in the skimming gate H. Fig. S 
shows an arrangement, often seen, where 
in the skimming gate is of a smaller dimen 
sion than the pouring gate. If it was pos 
sible to keep this gate full, which L doubt. 


the only chance for catching any slag would 


Fig. 2 wig. + 








Tiy. 10 Fig. tl 


be while the metal was 


mer Lor 


passing the skim 
a distance equal to the space be 
tween IKK. L. The time occupied in passing 
these points must be very small and as 
lighter bodies, such as the dirt to be found 
in these places, are easily carried along with 
au high velocity of flow while with a low 
velocity they are given some time to appem 
at the surface and a chance to escape into 
the skimming gate it will be seen that any 
style of gate inducing a high velocity of 


flow while passing the skimming portion of 


the gate is to be condemned. 

rig. 9 has a distinct feature from Fig. 8. 
The connection between the pouring and 
skimming gate is formed in the cope while 


the gate proper is made in the drag necessi 


tating the metal to take a downward course 
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at M, but 


from 


arise 


should 
the distribution is offset by 


whatever benefit 
the equal 
dimensions of the gate throughout. Fig. 10 


shows ab arrangement that is extensively 
Without the 
gute is tilled 
from N to ©) 


impurities found in the metal at 


used by molders both with and 


Whirling feature. Onee this 
the metal 
Al 


stuge are given an opportunity to 


must travel slowly 
this 
reach a 
higher point in the channel Por the skim 
Iner Q, the supply at all times being taken 


from the lowest portion of the metal and 


consequently the cleanest, 
lig. Tl is an example of the Duteh skim 
mer Chis is sometimes used directly on the 


mnd again the part Rois made t 


custing 
In any 
filling it 


when the metal, 


form a connection with the casting. 


event its efficiency depends upon 


quickly to about the line S, 


as in Fig. 10. is constantly drawn from the 


lowest and cleanest strata. 


We are reminded of the story of coal oil 


Jimmie, Ie got named that way because 


he could not make a good casting without 


employing some of the thuid, which we are 
through the Kindness of Mr. 
Now, 


have that habit, but one day 


favored with, 


Rockefeller. Jimmie cdidmt use te 


sole obe suc 


vested to him that he spray some coal oil 
on the mold on which he was making. The 
cnusting enme out good and after that Jim 


nie Couldn't get a good casting unless he 


sprayed the mold with eoul oil Force oft 


habit makes us do some queer things and 


Jimmie was an example of the power it 


exerts Ubol Us 


ig. 12 shows a practice that is very com 


non Wherein a sash weight pattern is taacde 


to form the connecting link between the 


gates ‘T U. I 


Was so wedded to its use that he 


worked for a foreman whe 


insisted 1 
to be an impossibility to make a clean cast 


ing without a sash weight although the use 


of this arrangement would many times ne 
cessitate the employing of a larger ilask 
Ile was another victim to foree of habit. 


When we come to analyze the principle by 


which the sush weight becomes so effective 


us om Skimmer, it is seen that the gnates to 


fhe casting are drawn from below the joint 
line VW. 


ties in the metal are offered 


In pouring a casting any impur 


he benetit of a 


low velocity while supplying the gates from 
rt t& VU. Au 


What is their shape or mode of coustruction 


skimming gates, no matter 


you with its full signiticennece 


must be kept full in order to be effective 


They only perform, what is expected of 


them, so long as we permit the lighter 


outlet 


bodies or impurities to find a rendy 


through the 
of iron. \ll 


correspondingly heavier mass 


effective skimming entes are 
based upon the laws of gravitation and 
When we interfere with these laws our 


skimming gates become 


inoperative, 


The Value of Chemistry in the Foundry.* 


By S.S. KNIGHT 
The subject which your. secretary has 
chosen for me, that of “Chemistry in the 


houndry.” is one that lam glad te have the 


privilege of discussing before the convention 


of American Foundrymen, since Ameriean 


lral 
foundryinen, as compared with those of 


other nationalities, stand at the head of their 


pote SS1On 








wet 
eke 


ye! a 


K NIGHT, 


Iam thankful to have the 


Opportunity to 
present to you a question which in the foun 


(Iry business has so great a bearing on protit 


and loss, and whieh, it seenis. 


judging from 


the few Foundries Containing chemical de 


partinents, las never brought before 


Treen 


ais tever been 


e American 


s Association, Detroit, M 
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trented as an tinancial investment: in brief 
has never been shown to be a question of 


dollars and cents Miyvopurpose this after 


Hoon Is to present the plain facts of the cuse 
in the simplest manner possible, and to ad 
duce from them such conelusions as nati 
ally follow 

ln speaking of chemists in this paper, it 
Will be understood that more is implied than 
men Who have merely a theoretical know] 
edge of the subject The fact is that theory 
alone is the smallest part of the require 


ments Of an iron metallurgist. Comaimercial 


of chemicals and S3e0° worth of apparatus 
will answer and will, if placed in the lianas 
of a competent, practical man, pay 100) per 
cent profit on the investment in one year's 
tinue \s to how this can be, will now be 
eXainined in detail 

Since iron is the chief material used in 
foundry work that will be considered tirst 

\s is well known, most furnaces grade 
their iron upon fracture, since most of thei 
customers will have no other means of judg 
ing its quality when received. T have known 


of southern iron whieh was close. when ad 
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Bua ces. Sensibility .oo000176 Ounce 


Platinum Weights 


interests demand men of practical worth 
not those who can analyze onty. but those 
who can use their analytical and synthetical 
knowledge to cheapen and better salable 
produc ts oof commerce 

The cost of installing and maintaining a 
Inborntors eenerally the chief objection 
to the application of chemical Knowledge to 
foundry work. This cost, as a rule. is great 
lv over-estimated To my knowledge, one of 
the best laboratories that could be wished 
for was put in ata cost of less than 81.000 


For all ordinary foundry work S100 worth 





» 


vised as 2 soft to be rejected, although it 
ontained over four per cent of silicon and 
ho other clements in objectionable quanti 
es. Tere certainly an analysis would have 
been a great advantage to the receiving 
foundry On the other hand. we have 
known the same firm to take an open large 
erystaline iron as 2 soft when it contained 
less than one and eight-tenths per cent of 


silicon and nearly two per cent of phos 


phorus. Tere again a laboratory would have 


proved of great value and would have, in 


this case, saved many castings. 
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When you consider that only two elements 


can be even approximated by physical or 


nechanical means, then the importance of 


chemical facilities becomes extremely plain 


An excess of phosphorus and sulphur mins 
ruin a casting just as easily and surely as a 
deficiency of silicon. In much work it is far 
more dangerous. Castings which must with 


stund heavy strains or acid action must not 


exceed a prescribed limit in either of these 


elements. If metal be required which shall 


how else but by 


special 


have properties, 
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Graphite—Two and five-tenths of a per 
cent 

Such metal las been made by careful 

analysis and computation of constituent 


irons Which would stand a tensile strength 


of 40,000 pounds to the square ineh section, 


nhad so that when exposed to at 


wo per cent 


solution of sulphuric acid) for twenty-fou 


than 
To 
frac 


hours at sixty degrees PFahr. that less 


sevel-tenths of one per cent dissolved. 


attempt to mix such iron as that by 


ture in the face of what has been shown con 











BLAST LAMPS 
Comb i Furnace 

2—Co stic Pube of Plati 

-—Oxvgen Pressure Gauge 

a— Wate Pressure Gauge 
chemical means can these be determined * 
Phus acid castings have been found to re 
quire about one per cent of silicon, tive 
tenths of a per cent of phosphorus, live 
hundredths of a per cent of sulphur. and 
three per cent of carbon By experiment 
vnd analysis it has been found that arehi 


iron should run about follows 
N 


Manganese 


iis 


Silicon ine-tenths of a per cent 


Three-tenths of a per cent 


Combined Carbon—Sixty-five - hundredths 


ofa per cent, 





AND STAND 

Oxvy l 

Chemical ¢ 

7—-Blast 1 
cerning the fracture and the relinnee that 
cin be put upon it, would be supremely 
absurd 
Some shops are at present using soft iron 

tools tools cust fron ron nstend of steel 
It av seen strange TO Those ot connected 
With chemical work. that the rons used in 
lnaking tools, whiel are frequenthy high 
priced, make no better tools than comin 


Inachine borings, providing an ore preferably 


spathite be used for a flux 
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Coming back to the question of economy. 
Is it cheaper to use high-priced irons and 
mix by fracture or to use low-priced “oft 
grade” irons and mix by analysis’ In many 
instances T have known fifty cents a ton to 
be saved in this way alone, and in one spe 
cin) case, one dollar and. fifty cents a ton. 
But what is far better than the saving in 
cost of material, is the certainty with which 
the product is manufactured. 

If a chemist be conscientious, and thor 
oughly inspects everything brought in, the cost 
of establishing and maintaining a laboratory 
for one year will be paid in two mouthis. 
The scrap should be analyzed and then there 
can be no question as to how much scrap a 
mixture can carry. Often much of the trou 
ble that is placed to the credit of the scrap 
really is cnused by the coke. [T once saw a 
large shop lose casting after casting without 
being able to detect the cause of the trouble. 
The mixture was changed, but still the iron 
Was bad. Analysis of the coke settled it all 
for it contained two per cent of sulphur. lor 
this coke they were paying seventy-five 
cents a ton more than was subsequently paid 
for a coke that contained less than one-third 
of that amount. The difference was caused 
by the establishment of a laboratory. They 
were using forty tons a day of this coke, so 
on the first price alone the laboratory paid 
for itself in half a month. Another thing 
that must be watched is the ash of the coke. 
If more than ten per cent is ash, then you 
are paying just so much a ton for dirt. The 
ash of coke can only be told by analysis, and 
likewise the phosphorus. oth are detri 
mental if existent in large quantities.  Ifere 
again is a saving which may be credited to 
the laboratory. While considering coke let 
Ine say that quite a portion of the product 
now on the market is the so-called dead coke. 
After the flame has left the fuel and the 
coal has been properly burned, it is no un 
common thing to leave the coke still in the 
oven in order to retain the heat for the next 
charge. This, of course, greatly deteriorates 
the quality of the material, but by its ap 
pearance it is impossible to distinguish this 
from the good coke. In available heat units, 
however, the dead coke may be tifteen or 
twenty per cent below the good product, 
Ilere we see another saving which the chem 


ist only can make, 


Coming to the subject of coal, you are all 
acquainted with the price that is usually 
charged for coal suitable for the forge. By 
unalysis it is found that this high-priced coal 
is almost identical with a lower grade and 
iosaving of forty per cent may be inaugu 
rated in the cost of this necessity. A) fur 
nace coal which was used in a certain shop 
Was analyzed and found to be less than ten 
per cent as efficient as a lower-priced coal. 
and practical boiler tests calculated in horse 
power and pounds proved the correctness 
and practical utility of Chemical advantages 
in this case. 

And next we come to fluxes, and slags in 
cupola work. Here is where chemistry 
scores another decided point, in reducing the 
dimount of flux used and the character of the 
slag obtained. By the analysis and appear 
ance of the pig metal, the chemist can tell 
how much and what kind of flux to use. In 
Inost cases none is needed since the ash of 
the coke is sufficient to carry off all sand and 
impurity, but if trouble is found in dumping 
the cupola, a few shovels full of lime-stone 
nay be added to the last dozen charges. In 
Inost places where laboratories are available 
ho spariis used and but little lime-stone. 
This, of course, could not) be done with 
safety where chemical knowledge was not 
utilized, since on one brand of iron it might 
work well, while on another it would cause 
trouble. The saving in lime-stone occasioned 
you will note, and like all others will be 
ereat, just in proportion to the amount of 
work turned out. 

Concerning sand, we would say that here, 
as in all other products consumed, a great 
saving will be occasioned by the use of 
chemical science. The carbonaceous ma 
terial is of no value, while the contents of 
alumina and silica is of the utmost impor 
tance. Too much clay is very bad since the 
mold will not vent properly on account of 
being too compact. If facing or sea-coal is 
being used on the molds, clay will make the 
castings scab, and thus ruin them for the 
market. If such should be the case, the use 
of molasses water as a menstrum for mixing 
the blacking instead of clay wash will rem 
edy the trouble. Again the analysis of the 
blacking is of great value. You may be as 
sured that no facing will give satisfaction if 


its fixed carbon is below eighty per cent, or 


if it carries over ten per cent of volatile hy 
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drocarbons. It also must be refractory, or if 
not and used on heavy castings, it will burn 
off, 

The analysis of 
the 


causing scabbing. 


facing will save many) 


castings from pile, and thus di 


scrap 


rectly bring about a saving of no little im 


portance, 

Since most of the graphite used is made 
by the fusing of iron with ground carbon in 
stend of from the mineral, foundries have to 
look-out for high iron 


constantly be on the 


ash in this material, which greatly increases 


its weight, and decreases its value. As 
eraphite is sold by weight, you will at once 


recognize where the liboratory again mas 


tiers the situation and TL have known a say 


ing of no less than thirty per cent in cost 


alone to be due to analysis, while the salable 
product was greatly augmented in quality 


Coming now to the less important sub 


stunces, such as. brick, fire-clay and lime. 


All of 


the chemist. 


these substances should be tested by 


Since the brick in a cupola are 
heat, it is im 


quenched at a high 


that 


usually 


portant they do not readily absorb 


water. If the water enters the pores of the 


brick, it will, when vaporized, tend to break 


down its structure and disintegrate — it. 


Sainples may be taken and heated before the 


blow pipe to one thousand degrees or even 


one thousand and tive hundred degrees Falher 


and be quenched, thus duplicating the con 


dition to which they are exposed in actual 


use in the cupola. This should be done be 


fore buying, and the purchase made in ac 


cordance with the observations made in the 


laboratory, 


lire-clay may be mixed and dried and then 


treated in the same manner. Lime should 


be analyzed and that having the most cal 
cium oxide taken. No lime is cheap that 
contains less) than ninety-five per cent of 


pure lime. The magnesia content should be 


low, 


since in any good article it exists in so small 


na quantity. By 


the use of these tests, | 


known ten per cent of the cost 


price to be 
saved, which in large shops readily amounts 
fo Significant sums, 

The saving on oils and such necessities, al 
though they are not used in enormous quan 
tities, vet in a year's 


I reeall an 


time will be noticed 


instance where a fiftv-gallon 


drum of gasoline had been purchased graded 


Insoluble matter is of little importance 


have 
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as eighty-seven proof, the hydrometer test 


showed it seventy-four deodorized, and thus 


cnused its rejection. In that one case forty 


per cent of the cost was saved 


And so one might go on and point out 
place after place where a laboratory in the 
hands of a competent chemist would save 


expense, but the examples of the utility of 


chemical knowledge which have been shown 


should be amply sufficient to convince even 


the most skeptical that no foundry, unless 


very small, can afford to be without one. In 


these times of Competition, when every ar 


ticle is reduced to the lowest possible figure, 


and every avenue of expense so materially 


decreases the profit of the manufacturers, 


the quality as well as the price of every pur 


chased article must be carefully watched. 


Besides this, many firms are requiring in 


their specifications the analysis of the sal 
able product, so that being without chemient 


ndvantage 


in this age only means the in 
ability of the firm to compete on many 
articles, Gas plants and chemical works. 


Which are being erected, are furnishing a 


large 


quantity of work for foundries, and 
can only give their orders to plants fur 
hished with chemical facilities, since they 


Inust have their castings of an approxi 


Inately detinite Composition 
Alkali 


retorts and acid 


kettles, flanges, fittings, 


digesters, 


boxes all must be made ae 


cording to the Composition presented in the 


specifications, so that only those places 


Which mix their irons by chemical analysis 


can compete for this work 


We must also consider the certainty with 
Which mixtures are made in foundries that 
employ conlipetent chemists The pereent 
age of loss is very small in such foundries, 


nnd dificult 


With nearly a certainty of 


any work Inmay be undertaken 


The sat 


SUCCESS 


isfaction whieh this 


method gives lay be 
judged from the fact that a single instance 
has Fer to vo on record where by | liboratory 


Was installed and a competent chemist em 


ploved that ever subsequently did away with 


their chemical department. This is a most 
significant fact and speaks more for the 
efficiency of the laboratory than any thing 


else could. 
Before concluding, [ wish to eall your at 


fention to the fact that all of the 


larger cor 


porations im the foundry, as well as in all 
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the other branches of manufacturing indus 
try, have risen to and maintained their 
places in the commercial world, in more than 
nine cases out of ten, by the employvinent of 
scientitic knowledge, and not unusually has 
this knowledge been either directly or by 
plication of a chemical mature. 

The blindness and ignorance of the past 
are no criterion by which to judge the re 
quirements of the future, The time is not 
only approaching, but is already at) hand, 
when any foundry that expects to do more 
than oa local business, must necessarily be 
equipped with all the advantages of modern 
times, not among the least of whieh are 
chemical facilities, so that they may not only 
be able to buy the best material for the low 
est priee, but also that they miay opernute 
With the least waste and turn out) the fin 
shed salable product of the best quality and 


ith thie Shrortest trae. 


Gating Small Patterns for Brass. 


by ¢ VICKERS 


Although the manufacturer is fully ative 
to the economy of “gating” small patterns 
from which quantities of castings have to 
be made, he is not always as— well in 
formed of the advantages to be gained by) 
the gates so shaped as to best suit 
the peculiarities of the metal in which 
they are Oo be Cist In these few remarks 
I will endeavor to point out the best way 
to gate patterns from which brass castings 
are to be made, so as to” produce the 
greatest percentage of good castings with 
the least expenditure of time on the part 
of the molder 


Kig hows the common way ot 
eating, in this instance, a set of small 
bushings In Fig. 1 is shown the same 
set of patterns, gated so as to give the 
minimum of labor, in molding, with the 
maximum of good = castings. It will be 
observed that the runner, Fig. 2, is 
molded half in the cope and half in the 
nowels This feeds the castings better 
than the rurner shown in Fig. 3, which is 
in the nowel only. In order to. insure 


easy withdrawal, it is given plenty o 


taper bo ways. On that end of the gate 
Where it is intended that the sprue shall 


be placed, is a knob, Figs. 1 and 2. In the 


nowel this forms a small flat disk, while 
in the cope it rises about an inch and a 
half above the top of the runner. In order 
to explain the office of this knob, it will be 
necessary to give a brief description of the 
method of molding which accumulated ex 
perience has shown to be the best for small 
work, because producing the cleanest. cast 
Ings 

We will assume that the nowel has been 
rammed and rolled. This operation is 
practically the same with all classes of 
molding Powdered rosin, or rosin and 
charcoal, is dusted on for a parting (as 
lake sand would spoil the sand pile). The 


~~ 
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cope is now rammed up with no provision 
for a sprue; the top is leveled off and a 
smooth board bedded on, precisely the same 
as the bottom board of the nowel. The cope 
with the board is now lifted. This operation 
is facilitated by having some person “rap” 

that is, strike the sides of the molding 
trough alternately and rapidly with the 
fists, or with specially constructed rubber 
faced “rappers,” so as to cause a vibration 
of trough and mold. The cope is now in 
verted and the sprue cut, with a brass tube 
called a sprue-cutter. The cavity formed by 
the knob prevents the sprue-cutter from 
crushing in the sides of the molds at C C. 


Mig. 1. With Fig. 3 care is necessary to avoid 


spoiling the two castings next the sprue 
5 B by crushing. In order to be safe. a hole 
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must first be dug with the tools at ID, and, ot tionate to the amount of gate required 
course, this consumes time. They are bent so as to form part of a circle, 
The sprue cutter leaves a straight hole the ends curving towards the knob— end 
through the cope. Now when the patterns of the runner, as shown at E E, Fig. 1. 
ire drawn, it is unavoidable that small por Why these gates are curved instead ot 
tions of the edges will be loosened. In orde) straight is explained by the method of 
to set these firmly and quickly back to place, pouring illustrated at Fig. 4 it will be 
the cope is tried on, and at the same time — seen that the flask is inclined; consequently 
the mouth of the sprue is widened to a con the metal will rush to the bottom of the run 
venient bell shape. The cope is again lifted ner, and the molds farthest away from the 
off to allow of the mold being finished. Noth sprue will get first metal. The metal then 
ing would be gained by using «a wooden rises, filling each gate as it reaches it, the 
sprue pattern and ramming it in the cope, Ones nearest the sprue being last. It will be 
as in the case of snap-flask molding in the seen, therefore, that this shape of gate is an 
iron foundry, because it takes as long to adaptation to that method of pouring which 
place this pattern as to push the enttet experience has shown to be the best. If, for 


instance, the sprue was located at the other 


y» end of the runner, so that the metal would 


have a direet shoot into each individual 
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s rush down the in 


t , 7 : 
ld, the metai, 
| AE, Pte mold, th netai, in 


Fig. 3 Fig. 5 clined runner, would not fill each mold im 


mediately, but would throw a little metal 


through the sand, and it would not be so nto each gate. which, becoming partially 
convenient to level the cope with — the chilled, would have a tendency to produce 
smooth board; and without such leveling cold-shuts.”” especially in thin castings, It 
“strained” castings would be too familiar must be understood that the writer does not 


and if the cepe is not tried on, the bellows claim that if the sprue is placed at the wrong 


cannot be used the same as when all parts end of the runner, or that if the gates are 
of the mold are firm; consequently, we would straight, that the castings will all be bad, 
have more or less dirt, or, in cnse the bellows but only that the percentage of bad castings 
were used, small loose pieces around the will be greater than with the method above 
edges of the molds would be dislodged, pro leseribed 

ducing an unsightly joint. The runner, Fig In Fig. 5 a gate of waste cock is shown. 
2. is cast solid, and holes are drilled through gated in accordance with the rules above 
the sides along the parting line, at the prope mentioned, and yet this gate will only pro 
intervals, through which the gates E E, Fig duce good castings under certain conditions. 
1, are passed and secured by solder or rivets They are generally cast in yeliow brass, and 
or both. These gates are made of round the aforesaid conditions are that the metal 


brass wire, the diameter of which is propo must be hot as possible; if it is chilled even 
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in a slight degree, the whole heat will be 
worthless. Why is this? It will be noticed 
that each casting has a small projection, or 
“tit,” in the center. Its office is to drain the 
water from the pipe that has been shut off 
by the cock This “tit” is generally molded 
in the nowel, although some foremen, on av 
count of the trouble to be described, imagine 
that they can overcome it by molding the 
“tit” in the cope. This is all imagination. 
however, as the result will be the same in 
whatever position the “tit” may be, if the 


metal is not boiling hot. The trouble is 

















caused by shrinkage, which occurs inside 
the barrel where the plug fits right under 
neath the aforesaid “tit.” The part of the 
casting where the gate is placed is extreme 
ly thin. The gate is placed at this point in 


he thin portion “runs.” 


order to make sure t 
When the metal is very hot this thin portion 
will be kept fluid long enough by the heat 
of the gate to feed the shrinkage of the com 
paratively heavy barr.l. But when the metal 
is cool, the thin portion solidifies so rapidly) 
that the barrel has to take the metal to 
supply its shrinkage from the heaviest por 
tion of itself, namely, the ‘tit’; this shrinks 
on the underside, because the core’ being 
dry, does not abstract the heat from the 


metal so rapidly as the damp mold; conse 


quently the skin of congealed metal is thin 
ner at this point than on the outside, and 
result is a Pcllow that makes it impossible 
to fit the plug tight. The remedy 1s to gate 
the other end, as shown in Fig. 6. In order 
to insure the thin portion running, vents 
must be drawn from the thin end, at the 
mold joint, and carried to the joint of the 
flask, as shown at B B, Fig. 6, and the meial 
must be thrown in. Gated, vented and 
poured in this way, these castings can_ be 
poured comparatively cool 

In the other half of mold, shown at Fig 
6, there is shown the same cock, with both 
ends thin and alik*. In this case an addi 
tional gate must be run to the barrel, as 
shown at C C, in order to avoid shrinkage 
at this part.—American Machinist. 


Re-Discovered. 

There has lately started around the trade 
journals an item, Clipped) from a German 
publication, showing how to cast a journal 
on a broken roll, or burning on a “neck,” as 
we call it on this side. The whole thing is 
dished up as if it was something new, while 
the truth of the matter is that Messrs. West 
and Bolland have both treated this matter 
in their books published vears ago, and we 
believe in a more practical manner than is 
illustrated in the present case. To some 
people, who don’t keep posted, new methods 
are easily discovered. 

One of the papers reprinting this item, 
adds that “the ladle should) contain about 
three times the amount of iron necessary to 
fill the mold” in order to make a sure job of 
the burning, This advice may be well 
Ineant, but we fail to see wherein the amount 
of iron necessary to fill the mold bears any 
relation to the amount of iron required to 
burn the piece on. Further on, in the same 
ticle, we are told that we should have at 
least 3800 pounds of iron to flow through. If 
the writer had been experienced in this 
class of work he would have known that the 
part to be burned on often weighs more than 
this. he amount of iron needed for opera 
tions of this kind depends on so many differ 
ent conditions that detinite advice of this 
kind is like figuring on horse racing and it is 
at least unreliable if not out of place. 

We are willing to give credit for evers 
thing, but we are rather surprised at some 
of our American contemporaries jumping at 
a thing whose sole claim to originality lays 
in the “Dutch” twist of the illustration. 
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Trade Outlook. 

All doubts as to the permaneneyv of the 
change for the better in commercial and in 
dustrial conditions have been removed by 
later developments. Fears were at one time 


entertained that am era cf wild) speculation 
would follow the rising inarket, but later 
events have cheeked the disposition to over 


rading. 


Ruving on a large sente cannot continue 


indefinitely, and sellers as well as buyers 


welcome a breathing spell so they can see 


where they stand. Practically “97 is provided 


With all the business that can be handled, 
and before breaking into “OS it is desirable 
that there should be a more detinite under 
tanding in regard to a variety of subjeets 
pertsining to business conditions There is 


ho apparent reason for revising expectations 
in regard to the magnitude of the demand. 
but there is a vagueness in regard to values 
that suggests extreme caution, particularly 
from a seller's point of view. Prices may be 
aid to be abnormally low, although they are 
certainty much better than during the early 
summer, but a demand during the next 
twelve months such as we have had for sey 
cral weeks past could not fail to lift prices 
very much beyond their present level. That 
such demand is probable the trade all be 
lieve, hence the indifference that is felt in re 
sard to quoting for next vear's deliveries. 


Resides 


rumors of an intended raise in 
the price of coke, which ndds te the oun 
certainty of quoting future prices: there alse 


appears the probability of sly 


an mnee in 
Wares being asked for by those enenged in 
the iron and steel industries Railways are 
considering the advisability of increasing 


their rates, and while any readjustment of 


still 


Which to 


; 
hese will undoubtedly be consery 


ative, 


the situation affords no stability on 


base future prices 
In this connection it is CUrlious to wateh 
the stand taken by some of our worthy con 


feinporaries om thre 


About oa 


question of inereased 


Wages, vear ago the editorial 


pages 


these 


of journals were, almost without ex 
cention, tilled with the commandments of a 
certain political catechism, and in their ef 
forts to make converts they promised those 


who would aceept their faith immunity from 


most anything that could be thought of. 


To-day these same professors are 


tooting an 
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other tune from their horn, to the effect that 


vorvleineg en shovld be slow about asking for 


ddvanees whieh conditions do not Warrant 


if these journals were ignosaut enough to 


‘hake promises, which they knew could not 


be fultilled. shall we blame the workingman 


for being ignorant enough co insist on thei 


redemption, as thev see it’? 


Repo ts frome thre 


chief manufacturing cen 


iers show that foundries following special 


lines gure busier than 


they have been for 


Cals Jobbing shops seer! also to be bene 


fitted by the general revival In faet. mans 
ive contracted to almost their full capacity 
While others sre 


running full time but short 


] ] 
badeted 


Will Increased Knowledge on the Part of 
the Molder be Appreciated and Paid For? 
“Tne 


\bility in the Foundry,” 


In an oarticle on Decadence of Me 
ippearing 


for September 15. i. FH 


chanical 
in “The 


Putin 


Pradesnein”? 


deprecates the specializing whiel 


has tuken place in the trade, and says: “UA 


ipprenticeship system subscribed to by 


rood 


the operntors and the molders generally. is 


thre one thing absolutely hecessaryvy to the 


equilibrium of supply and demand in thre 


matter of skilled molders.” 


In studying industrial problems of this 


kind, we should consider the economic con 


ditions of the question and not be swayed 


by any sentiment or emotion which may for 


the moment overtake us. This is a world 


of business 


which will not be deflected fron 
its course by the mere signing of an agree 
The nit 


Admitting thlint the Possession of A food 


eduention favors its owner universally 


we desire to say. that a place must be 


found for the utilization of ideas before 
these will be paid for. If our country was 
full of skilled molders to-day. men with a 
general knowledge of the whole foundry 


would not find a 


business. these 


ready en 


trance to all shops, because a general knowl 


edge of the foundry business is not essential 
in the largest part of the trade 


To make the illustration more direct, we 


will suppose that Mr. Putnam is conducting 
an ag 
of molders 


for a job 


ricultural shop and that he is in need 
Two molders make application 


one who has never worked out 


cide of 


an agricultural shop, and maybe he 


knows only enough to make a certain cast 


ing, Which we suppose is the kind Mr. Put 


nam Wants, but the man is muscular and 


strong and he has a reputation for getting 
to the back end of his floor every day Pit 
other ix ole of your much Wished for gcood 


mechanics; he has served a seven years’ ap 


prenticeship in all classes of work: lhe knows 
how to run a cupola, he knows how to make 


cores, but this man is not so strong as the 


former: he has no pedigree for turning out 
Which of will Mr 


work these two men 


Putnam 


We will suppose that prosperity has struck 


I 


his ne-ghborhood and that he hires both of 


them; which one will he pay the most? Sup 
pose they turn out the same amount of werk 
Which will 


one receive the 


Will the knowledge of 


highest wages‘ 


how to runa cupola 
and make cores enable the skilled mechanic 
to turn out more plow points than the othe: 


Will Mr. Put 


Whit 


one, who knows nothing else’ 


ham pay these molders according to 


they know or according to what they do* 


We have put the questions in this light in 
much of the information 


order to show that 


with which we invite our molders to- fill 
themselves up will not vield) them any re 
turns until they obtain a place where thi 


information can be utilized. At least 95 per 


cent. of our molders are hired to mold and 
nothing else. Any knowledge which in 
creases their ability. to mold. or. ino other 


words, to turn out work ata less cost. in 


creases their abilitv to earn. Anything else 


Which they acquire must be classed mere] 
as an accomplishment. 


The 


points will not 


foundry whieh is turning out plow 


thank a molder for his abil 


itv to make a marine evlinder, nor will it 


pay him more for knowing how to run 


cupola than it would if he knew how to rice 


uo bievecle If our foundries actually wanted 


Inolders with a general knowledge of. the 


trade would there have been se many 


jobbing molders out of oa iol 
NEE! 


anoage of specialties and the molder who ean 


during 
our past depression? This Is 
kind of 


fills the 


Inake the castings a 
bill. with a 
seneral knowledge of the whole foundry bus 


foundry is in 


need of While the one 


iness will he paid according to his producing 
capacity and not according to his knowledge 

Gro into our foundries and observe that out 
specialists, the men how to do 


who know 
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one thing well, are in many instances receiv 
ing more money per day than the first-class 
molder, with his long apprenticeship. The 
ery of poor workmanship at the present day 
is largely a bug-a-boo, kept alive by pessi 
mistie fossils, who can tind nothing else to 
talk about. Go into our stove foundries and 


tell us how their eastings compare with 


those made a generation ago. Is there 4 


single stove foundry in the country which 
will subscribe to the fact that it is making 
© poorer quality of castings than it was a 
decade ago? 


Where is the 


making food 


agricultural shop that is not 
Where is the job 
Where 


from 


castings ? 


hing shop? Let us know the truth. 


are these shops which are suffering 


the “decadence” of mechanical ability ? Tow 


ean there be a “decadence” of mechanical 


ability without a corresponding decadence 


in the quality and quantity of the product? 


Changed conditions have brought us— inte 


specialties and we are there to stay. but the 
quality of our work has in no way deterio 
both 


quality and quantity have inereased and we 


rated by this. On the other hand, 


have reached greater exactness. Tt is not 
that a shall 


know how to harness a mule. nor that he 


necessary nowadays molder 


shall know how to do anything outside of 


What the foundry employing him demands 

The molder working on a specialty is more 
expert in his special line than the general 
molder would be. He is able te 


turn out 


more work than the general molder, and 
he is worth more to his  emplover 
Ile is paid for what he does and not 


for what he knows. Of course a general 


nereement might reverse this. but we sin 


cerely doubt that the time will ever come 
when the molder who turns out the most 
sork will not receive the highest pay, irre 
spective of his knowledge about something 
which the foundry employing him does not 
cnre to utilize. 

We have, by 
creased the producing capacity of our mold 


the subdivision of labor. in 


ers to such an extent that no matter What 


kind of agreements are suggested, the ques 


tion of going back to the old times of gen 


eral foundries. with their excellent and 


necessary opportunities for hecoming thor 


oughly acquainted with the trade, is) en 


tirely out of the way. We measure men 


simply by what they do The “equilibrium? 
in skilled molders will be established when 


they receive a direct benefit for having pro 


cured a general knowledge of the trade. 


Let Them be Useful as Well as Orna- 
mental. 

A glance at the large number of journals 

published 


n the interest of labor unions and 
their members will impress the reader with 
the abnormal amount of space devoted to 
Inatters of secondary importance to their re 
spective constituents 

If it were not for the fact that the front 
cover usually offers some identity to its pub 
them to 


lishers. one would believe most of 


be issued in the interest of some school of 
political economy instead of a union of prae 
The absence of anything 


tical mechanics 


pertaining to the trade they represent is to 
some extent a sure sign that their members 
are thinking more of somebody else’s busi 
than their own 
We can 


knowledge of 


hess 


conceive of noe case wherein a 
political economy is going to 
help aman to become a better mechanic. It 
commended as 


is to he an accomplishment, 


of course, but still we believe most workmen 
need a course in arithmetie more than they 
require lessons in politics. The former they 
cnn use, while the latter must lay dormant, 
until it can be utilized to influence the elec 
tion of some favored candidate 

There is something comically absurd in a 


mechanie writing treatises on the single tax. 


when in ninety-nine cases out of a hundred 


the writer has not got a blessed thing to tax 


Such a man would protit more if he would 


write a paper on “How to Drive a Ten-penny 


Nail.” or kindred subjects. instead of trying 


to solve questions which nen with greater 


brains have given up 


When we see a journal of this kind filled 


With a lot of semi-political 


mush, and the 


hext lection observe its renders seattered 


niong all kinds of political organizations, 


themselves hoarse 


shouting 


for everybody 
we cannot help feeling that a great deal of 


good paper and ink has been literally wasted 


It appears to us as if the poorest mechanic 
who owns nothing, is the first one to sug 
vest serious alterations in our governmental 
garb. When aman accumulates even a small 
amount of property, he becomes less radical 
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in his views, beeause he realizes then that 
he cannot infliet injury upon others without 
hurting himself. Any article on any subject. 
written with a fair degree of common sense 
may be printed almost anywhere, but why 


» show 


every imbecile should be allowed t 
his ignorance on paper, that could be put to 
better use, is past finding out. 

The members of a trades union may to a 
certain extent be blamed for letting their 
organ be occupied with nosensical rubbish 
Ilowever, any editor, with even a dull pair 
of scissors, ought to be able to find sufficient 
material of mechanical interest to his con 
stituents to fill the greater part of his pub 
lication. The best matter a journal of a 
union ean print is something which enables 
its members to earn more money and to be 


come better mechanics, 


How Much Have Wages Been Reduced? 
The tendency of wages is always down 
ward, says one of our contemporaries. And 
looking at the reductions which have taken 
place the past few vears, it would seem to 
be so There is one phase of the question, 
however, which those who are expert in 
talking of reductions seldom allude to, and 
without whieh the discussion of reductions 
and their effect can have but little value 
Our wages are not represented by — the 
weight of the money we receive for our 
labor. They are determined by what that 
money will buy and the comforts it will pro 
vide us. While a universal reduction in the 
amount of money paid as wages has taken 
place, it is also true that, dollar for dollar 
our wages to-day have a greater purchasing 
power than formerly If, for instance, a 
mechanic who earned $38 per day had his 
wages reduced to $2.40, or 20 per cent., and 
ae could purchase as many comforts for the 
last amount as he could for the forme 
how much would his wages be reduced? 
We often hear of wages being reduced for 
making certain articles, when in faet such 
is not the case. We will suppose that a 
molder is paid 20 cents for making a certain 
enasting and that facilities are provided 
whereby he is enabled to turn out two cast 
ings in the same length of time he for 
merly did one. Under the new method he is 


paid 10 cents. How much is his reduction? 


There are generally two sides to a question 
and fortunately the reductions which we 
have witnessed are provided in that manner. 
We may be pessimistic and yank around 
fifteen vards of tigures to prove that reduc 
tions in the wages of the workingman have 
not been accompanied by reductions in any 
thing else; but it is apparent, when we look 
at this question on alt sides, that the actual 
reduction in the comforts which our wages 
Will purchase is not anywhere so great as 


some would lead us to believe, 


Some Things That Are Queer. 


In a book, entitled, “Practical Iron Found 
ing.” published a few vears ago in England 
there appears an account of a certified test 
of Stewart Patent “Rapid” Cupola No. 4. at 
Messrs. Rushfort & Co.'s. St. James’ foundry 
Bradford, June 26, 1885. in whieh it is 
laiined that 2O1GO pounds of irom were 
Inelted with a total fuel consumption of 


| Phe v4 pols of coke, or at the ratio of 1 to 


We have always contended that an im 
provement possessing real merit will secure 
its own introduction If these figures were 
not doctored, the Rapid Cupola should have 
had a large sale. because this performance 
eclipses our melting to-day, and we have had 
twelve years of improvements since then 
snd. besides that. we have become eNperts 
n claiming high ratios, but we cannot touch 
this back number. 

We are led to make these remarks because 
a few months ago one of our wily Canadian 
cousins betook himself and a process for 
melting iron to England, and after making 
tests and getting out a set of renovated fig 
ures, he claims to have secured a hundred 
thousand pounds sterling for his method 
This would not be so strange, only for the 
fact that in his published test the melting 
ratio is shown to have been 1 to 7.35. In 
view of the fact that the “Rapid” Cupola 
melted at the rate of 1 to 16.36 in 1SS85, what 
are these citizens of Great Britain who paid 
their £100,000 going to do with their patent 
ISOT process, which consumes twice the 


amouut of fuel? 
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Metal for Locomotive Cylinders. 

Ata 
Railway 
of the 


making 


recent convention of the American 
Master Mechanics’ Association, one 
members gave a mixture* used in 


metal for locomotive cylinders, 


valves and valve seats. This mixture con 
sists of 20 per cent. steel castings, old steel 
springs, ete., 20 per cent. No. 2 coke iron and 
HO per cent. scrap. From this it was stated 


a good solid metal could be obtained, the 
castings being free from honeycombing and 
finishing better than the ordinary cast-iron 
mixture, over which it had the advantage of 
“4 per cent. greater strength. Its constitu 
ents are: Silicon, 1.51: manganese, 0.33; 
phosphorus, 0.60; sulphur, Q.06S; combined 
carbon, 0.62; graphite, 2.45. We fear, how 
ever, that ironfounders would have difficulty 
this kind in an or 


in melting a mixture of 


dinary cupola.—The Trade Journals Review, 
Manehester, England. 
(W his the Review should doubt the exped 


mixture in the or 


iency of melting such a 
dinary cupola we do not know. The very 
some mixture, or modifications of it, has 


been used for vears under the name of semi 
steel, and other more or less voluble desig 
found in 


nations. and no trouble has been 


melting it Its chemical coustituents do 
reason why it could 
cupola We 


because the 


certainly not show any 
not be melted in the ordinary 


think the Review is doubtful. 


mixture is alluded to as cast-iron instead of 
heing furnished with a high-sounding name 
whieh, to the uninitiated, often commands 


a greater respect, Orn ee) 


*Published in the October Foundry 


Krank’s Korner. 


Somehow or another whenever TL run 


1CVOSS ft foundry, it always 


well equipped 


sects to me as if a machinist owns it I 


nm not going to kiek against him because 


after all, be makes a good boss, if he is 


i oInachinist Being such. he does not ex 


pect any perpetual motion scheme to work 


unywheres, nor is he waiting to get some 
thing for nothing. Tle will not expect that 
his men are going to increase their output 
When I see a 
foundry, doing well 


couldn't mold 


by working for sympathy 
inachinist, with a large 
Lt admire him, but still 


ers do just as well? 


why 


And when in the distance there appears a 


tumble down concern with a lot of old, 


burned out, flasks for a sign, | am pretty 


sure to find—not a machinist, but—a molder 
at the head of. it. A 


hard to do the biggest day's work himself, 


molder who tries 


pays his molders a dollar and a half a day, 
and sometimes less, grinds his own facing 
and is on the jump from morning till night, 
and still he never gets beyond the mongrel 
Why is 


first-class 


Shop he occupies this thus? 


Many a molder has made the 


biggest kind of a failure when he tried to 


operate a foundry of his own. Is this not 
because it is one thing to be a colnpetent 


Inechanic and another to amount to any 


thing as a business man’? Is it not because 
needed besides food 


there is) something 


workmanship ? 


VI] kinds of 


foundries. | 


people take a hand at run 


nine once knew a 


preacher 


and a woodturner who pooled their issues 


Phey 


that the 


and started a foundry busted up. I 


lenrned afterwards woodturner 


hever amounted to anything at his own 


business and the preacher had only been 


able to earn twelve dollars a month, which 


would tend to show that he was not worth 


much at his trade either, and some people 


evell Went so faroaus to say that this was 
exactly twelve dollars more than he earned 
These people would have busted. it they 
haved started 2 levnk 

Then we have the foundryvian whe is 


always asking questions, never stops to do 


any experimenting for himself or in any 


other way tries to earn his information. 
Ile is always willing to talk somebody into 
telling him something new If he secures 


i Hew iol. he expects somebody leo ndvance 
enough talk to enable him to turn it out and 
If he 


vreater part of the 


Inake a protit only knew that the 


information a man ob 


tains in this manner is) impractical, he 


vould not be so anxious to get it But then 


we have a whole lot of foundrymen who 


take delight in telling how things should be 
done: if 


And it 


somebody else has vot to do it 


might hurt their feelings if they 


were deprived of the chance to unload their 


information bureau. 
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Of course some kind of questions are all 
right and some again where the questioner 
would greatly improve himself by answer 
ing them personally. One of the most com 
inon form of questions, is probably relating 
to mixtures of iron and other metals. 
What is the best mixture for such and such 
custings asks one. Now if he is told) to 
take so many pounds each of scrap, and the 
different grades of iron, he will feel that he 
has got something. Tell him the honest 
truth, that irons vary so much in their com 
position that such a question can only be 
answered after experiments and he will feel 
that vou are too mean to tell him anything. 
Yet in the first case the information is 
worthless, while in the latter some good is 
bound to come from solving his own 
troubles 

Another one will say, tell me what iron 
Will give a certain tensile strength? and if 
vou domt, he will either think, that you do 
not know much or that vou are not as 
friendly as vou might be. Yet the best ser 
vice that can be rendered such people is to 
vive them a chance to earn the information 
they are after, There is no royal road to 
yoy part oof the foundry business, and the 
best answer whieh can be given to any 
question, is only a simall percentage of the 
total information, that must be furnished 


from the contact with actual experience. 


The Value and Use of Aluminum, Manga- 
nese and Silicon in the Brass 
Foundry.* 


By FF. J. DAVIS 
It is only of late years that aluminum, 
manganese and silicon have come into use in 


some of the brass foundries, and in many 


of them they are still unknown. A greater 


familiarity with these metals would no doubt 
prove advantageous and be a source of profit 
to many of the foundries. 

So much has already been written regard 


ing aluminum and aluminum bronze that 


most of the brass foundries are familiar 
With the pure metal and one or two of the 
alloys Some of them, after two or three 


failures to obtain a good casting of the 


bronze have discarded the metal in disgust 


Paper read before the Convention of The Ameri 


Foundrymen’s Association, Detroit, May, 1So7 


Copper, with the addition of from 10 to il 
per cent. of aluminum, is undoubtedly the 
strongest metal known, also one of the most 
difficult to cast. This difficulty Is due to the 
great shrinkuge of the metal and to «he 
fact that a thin film of aluminum oxide 
forms on the surface of the molten bronze 
when it is exposed to the air, and shows up 
in the casting as so much dirt or dross. The 
shrinkage can be overcome by providing ris 
ers or feeding heads for the heavy parts of 
: casting, but the trouble arising from the 
oxide is not so easily overcome. If the 
bronze is poured from the lip of an open 
crucible the oxide can be seen entering the 
mold, appearing as a skin on the surface ot 
the stream, and becomes entangled with 
the metal in the mold, with the result above 
stated. The presence of the oxide in the 
casting does not seem to affect the strength 
of the metal, but when the casting is used 
for hydraulic work or under steam pressure 
it will be found to leak wherever the surface 
shows the oxide or dross. Casting the bronze 
from a secondary pot set over the mold, 
drawing the metal from the bottom of same, 
will prevent the oxide entering the mold to 
any great extent, and some very large and 
perfect castings have been made by that 
method. The hole in the bottom of see 
ondary pot should be about one ineh in 
diameter for large castings, with an iron 
plug fitting same perfectly tight. The 
bronze after being poured from the crucible 
into secondary pot should be allowed io 
stand a short time before pulling the plug, 
which permits the dross in the bronze to 
come to the surface, only clean metal enter 
ing the mold. This plan works perfectly 
for casting billets and bars for wire draw 
ing and rolling into sheet. Iren molds 
should be used for this purpose, they should 
be perfectly clean and heated nearly red 
hot before the metal is allowed to enter. 
No wash is necessary or advisable. 

\ great many castings sold as aluminum 
bronze are in reality ordinary brass con 
taining perhaps one-half or one per cent. of 
aluminum. While the addition of this 
amount of aluminum to brass greatly in- 
creases the strength, hardness and fluidity of 
the metal, it is not true of aluminum bronze. 
which is the two part alloy of 


copper and 
aluminum, varying in composition 


from 2 


per cent. to 11 per cent. of aluminum: 111% 
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aluminum in copper is about 


that 


per cent. of 


the limit, beyond the alloy is brittle. 


The strongest grade of the bronze contains 
11 per cent. of aluminum, and has a tensile 


strength of from 80,000 to 90,000 pounds per 


<q. inch, with a high elastic limit; it is not, 
however, very ductile, a test bar showing 
only about 5 per cent. elongation in one 


inch. The presence of silicon in the bronze 


increases its strength and hardness, but de 


ductility. An alloy of 3.50 per 


creases its 


cent. aluminum, 331 per cent. zine and bal 


makes the best and strongest 


ance Copper 

grade of aluminum brass. It has a tensile 
streneth of from 75,000 pounds to 85,000 
pounds per square inch and is, of course, 
considerably cheaper than the 10 per ceni 


aluminum bronze, 


flux or reducing agent to 


that 


Silicon.—-As a 


the oxide of copper is produced when 


copper is in a molten condition, silicon 1s 


more active in clarifying, refining and 


strengthening copper, and its alloys of brass 


or bronze, than aluminum or phosphorous 
It has been found upon experiment that the 
addition of only one-tenth of 1 per cent. ot 


silicon to melted copper before pouring 


will make the bath more fluid, removes the 
miakes the castings clean 


oxide of copper, 


and solid and entirely free from blow-holes 
By the use of silicon in this manner, difficuli 
and complicated castings can be made trom 
Where 


solid 


pure take or electrolytic copper. 


difficulty is experienced in obtaining 


castings from some of the brass and tin 


bronze mixtures, the addition of avers 


small amount of silicon will remedy the 


difficulty. in the two-part alloys of silicen 


and copper, 1 per cent. of silicon will go as 


far as 2 per cent. of aluminum in hardening 


and stiffening copper, that is, an alloy of 


95 per cent. copper and 5 per cent. silicon 


known as silicon bronze is as hard and stiif 


as un alloy of 90 per cent. copper and 10) 


per cent. aluminum, and while perhaps sili 


con bronze will not resist corrosion as well 


as aluminum bronze, it is a much. better 


casting metal. It is also valuable for cast 


ings subjected to steam or water pressure, 
as it is a very dense and close-grained metal 
The 5 per cent. silicon bronze has also been 
sew very successfully for casting large vais 
in whieh a solution of caustic soda is used, 
the metal resisting the action of the caustic 


soda much better than any of several other 


metals tested. The most useful of the sili 


con bronzes are the 3 per cent. (97 per cent. 


copper, 3 per cent. silicon) and the 5 per 


cent. (95 per cent. copper, 5 per cent. sili 


con), although the hardness and = strength 


of the alloy can be increased or decreased 


at will by increasing or decreasing the per- 


centage of contained silicon. A 3 per cent. 


silicon bronze has a tensile strength, in a 


casting, of about 55,000 pounds per square 
inch and from 50 to 60 per cent. ductility; it 
is valuable where a tough and ductile metal 
is required, 

Phe 5 


sile strength of 


mr cent. silicon 


bronze has a ten 


about 75,000) pounds per 


square Inch and about 8 per cent. duetility, 


making a very strong and tough metal. More 


than 5 or ol per cent. of silicon in copper 


makes a brittle alloy. In using silicon, either 


as e@ flux or for making silicon bronze, the 


rich alloy of silicon and copper whieh is 


aow ou tke market should be used. It 


should be 


if the 


free from iron and other metals 


best results are to be obtained. Ferro 


silicon is not suitable for use. in copper 


or bronze mixtures. 


Manganese Bronze In much of the man 


ganese bronze used by foundrymen in this 


country the manganese is added in the shape 


of ferro manganese, which necessarily in 


troduces considerable iron into the bronze. 


There is no doubt that this iron is injur 


ious, and that the bronze so made is much 


more readily corroded and not nearly so 
trong, tough and ductile as bronze that 
does not contain iron \ rich alloy of man 
Sanese and copper, containing no, iron o1 


other impurities, is now on the market. and 


by using this alloy a very pure manganese 


bronze of any desired grade can be pro- 


duced, One of the best and cheapest 


bronzes can be made after the following 


formula 
Copper... Shek ek 53.00 per 
ZinzZ 


Manganese 


cent. 
1 «Hd per cent. 
3.75 per cent, 
Aluminum 

Chis 


suitable 


1.25 per cent. 


makes very strong, tough metal, 


for propeller wheels, gears and pin 


ions, Mining machinery, et \s the bronze 


contains hoe iron, a much greater quanity of 


zine Can be added than when ferro manga 


nese is used, without danger of making the 


metal brittle. In the above mixture it is 


quite important that the aluminum be pres- 
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ent, as without it difficulty will be experi 
enced in obtaining solid castings; in fact it 
is necessary to add a small amount of alum 
inum to all the manganese bronzes, as with- 
out it they will not cast solid, but no trouble 
is experienced in obtaining solid castings 
when a small amount is used. Manganese 
bronze in the form of sheets is used quite 
extensively for mining screens, as the acid 
mine waters have no action on it. For roll 
ing into sheets, a mixture containing more 
copper and manganese and less zinc is used. 

A substitute for german silver can be 
made by the use of manganese, the differ 
ent metals and their proportions being as 


follows 


ee Cem ea ay ee 67.25 per cent 
Manganese 
WANG .... ae pea eaevetad 13.00 per cent. 


Aluminum toecsrke Liao per Cont 


.18.50 per cent. 


The color of this metal is very good, re 
sembling german silver closely. Itis fully as 
strong as the best german silver and has su 
perior casting qualities, which will be ap 
preciated by foundrymen who have experi- 
enced some of the difficulties in casting ger 
man silver. It does not corrode as readily 
as either german or nickel silver. A test 
of the electrical resistance of this metal 
shows its resistance to be nearly four times 
greater thin that of german silver, and is 
therefore a matter of importance where a 
metal of very high electrical resistance is 
required 


Oil Furnaces. 


Where crude oil for fuel can be had at a 
reasonable cost, as it can in many of our 
manufacturing centers, its utility, even at 
the same cost as other fuels, makes its many 
virtues so apparent that it is hardly ever dis 
pensed with when once tried. 

At the Juniata shops of the Pennsylvaniz 
railroad, the master mechanic, Mr. T. R. 
Browne, has in operation a furnace of his 
own design which was specially constructed 
for the purpose of melting bronze for cast 
ing hub liners on driving wheel centers for 
locomotives. The furnace is so arranged 
that, by means of a separate brick top. 
which is removable, leaving the whole top of 
the furnace open, a lead pot can be put in 
place and used for melting lead for pouring 


counterbalances. There has also been melt 


ed in this furnace steel scrap for the pur 
pose of making small steel castings, though 
this was done merely as an experiment to 
determine whether sufficient heat could be 
generated for this purpose. 





Che burner, for which a patent has recent 
ly been granted Mr. Browne, uses com 
pressed air for spraying the oil. The eruci 
bles used in connection with this furnace 
hold about seventy pounds of metal, and the 


average time occupied in melting this is one 
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hour, showing a decided gain in time over 
melting with coke The burner will con 
sume from three to ten gallons of oil per 
hour according to the amount of metal to be 
melted and the extent to which the furnace 
is forced. The air pressure required to oper 
ate it is from twenty-five to forty pounds. 








In 
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Theke 
the 
Ope 
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case of the furnace, which we il 


In the 


lustrate, it is located in the erecting shop 
where there are no system of oil pipes, but 
the feeding of the oil is secured by means of 
iir pressure. The oil is contained in a small 


tank, which rests on the floor and a pipe con 
the running 


for the 


necting with this tank, 


top of 


the outlet 


bottom, forms 


nearly to the 





oil, carrying it to the burner The air is ad 
mitted on lop of the oil, the pressure averay 


ng about ten pounds. 


In our illustrations, Fig. | shows the fur 
nace With the crucible ready to be placed 
therein; Fig. 2 the furnace as it looks in 
operation, and Fig. 3 the veheral arrange 


ment for casting hub liners 


Correspondence. 
Editor “The koundry igs 


I was greatly interested in reading in the 


September Foundry the paper on “Foundry 
Kacings,” by Mr. HL. Ff. Frohman, as 
the Western 


the 


read at 


the July meeting of foundry 


Association, and on discussion of 


men's 


sume by several well-known foundrymen; 


Mr. Row 


and 


but L was especially so on some of 


facing, also 
had 


that his 


remarks on charcoal 
light 


Iowa. He 


land's 


the fine castings he seen in Du 


buque, stated attention 


was called to them in that city, and that 
they made the finest light castings he had 
ever seen in his life, ete. 

Now as there are several foundries in 


Dubuque, and he has not) mentioned the 


name of the one making those fine castings 
l think it is no More than just that due credit 
hould be given to the right 


one. The foun 


lry Mr. Rowland has referred to, that of the 
the 


has 


light 


Adams Co., reputation of making 


the finest castings west of the Missis 


sippi river, and perhaps as good as can be 
and I 
partly 


made anywhere in the country hon 


estly believe that their 


suecess js 


due to the use of chareoal facing 


nothing new in the 


by Mr. 


However, there is use 


of charcoal as described Rowland. 


The writer has used the same over twenty 
five years ago, and no doubt others have 
used it long before him. One thing certain 
is that it is not generally known and could 


be used to 


advantage in all foundries 


food 
making light castings, especially in making 


fine ornamental work and shelf hardware. 

The grade used for this purpose is ground 
that for re 
A little 


of this facing shook on the pattern will pro 


solnewhat coarser than used 


turning, and is supposed to be pure 

duce castings 

halt 
the 


true to 
the 


pattern and will save 


hearly time in milling, without 


Weurihne corners off the castings. li 


also helps materially in doing good japan 


hing, bronzing, nickel-plating and coppering 


Some three vears ago | happened to drop 


into 2 foundry near Chicago, which has the 
reputation of making very tine light cast 
ings. The foreman, a first-class minh, too, 
called my attention to some very delicate 
custings that he had to make, and stated 
that he had lots of trouble with them and 
could not make them niece enough. IL sug 
vested that he try charcoal. He did so and 


Was amazed at the results. lle thanked me 


for the “pointer” and stated that he would 
hever be out of chareoal in the future, and 
ho doubt he has used many barrels since. 
1 do not want the readers of The Foundry 
to understand that [ mean that good cast 


ings cunnot be made 


Without facings. On 


the contrary, on some Class of work they are 


only an expense, but on others they are 


aun absolute necessity. Of course it is neces 


sary to use judgment on everything. Char 


coal may be more costly than ordinary bag 


facing, but if the quality of the 


castings 


consideration, it is by far 


are to be taken in 


the cheapest to use on light work 1 think 
it will be a long time before the foundry 
men of this country will be able to dispense 


With facing in general 


HAWKEYE. 


Sheets and estimates often include 


human lives, but they rarely appear in the 


yearly report. 
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Philadelphia Foundrymen’s Association. 


Che regu: 


iv monthly meeting of the Foun 
drymem’s Association was held at the Manu 
facturers’ Club in Philadelphia on Wednes 
day, October 6, the president, P. D. Wanner, 
occupying the chair. There was a fairly 
large attendance of members. 

The report of the Executive Conmnittee for 
the month just passed showed little or no 
change in the condition of the foundry trade. 

THE DEFENSE ASSOCIATION. 

W. TL. Prahtler, of the Abram Cox Stove 
Compainy, Philadelphia. chairman of the 
Committee on Defense appointed at the con 
vention of the National Foundrymen's Asso 
ciution recently held at) Detroit, by invita 


tion then addressed the gathering in regard 


to the progress made by his committee. tle 
sid: Acting under the instructions of the 
Convention he committee appointed lo cali 


Viiss the matter have been in correspondence 
vith a large number of manufacturers, near 
ly all of whom they found evinced a desire 
to take up the subject and work out the 
problem ol delense There seen lo be lhe 
doubt in the minds of those we have cor 
responded with as to the advisability, and 
little doubt as to the practicability of the 
formation of a defense association 1 called 
iomeeting of the committee here about two 
onths age, and after a two days’ session 
we believe we reached a Jine of formation 
Which will be acceptable to the foundrymen. 
We at once commenced correspondence with 
about ZOO of the leading foundrymen of the 
country, selected at random, asking them if 
they were sutliciently interested in the mat 
ter to attend a meeting for a discussion of 
the subject Although that invitation to a 
ciscussion has only been out about ten days 
we have already over 100) acceptances I 
have, therefore, called a meeting, to be held 
in Cincinnati at the time of the meeting of 
the Western Foundrymen’s Association the 
week after next, which will get those found 


ers located west of Ohio to attend, and in 


November we expect to have a meeting in 
the east Between those two meetings we 
have little doubt but What we can 
formulate oa plan which will be ac 
ceptable It is the purpose of — the 
committee after those two meetings to 


have a general meeting for the purpose 


of adopting by-laws and putting the associa 

tion in working shape. IL found in New Eng 

land, especially, where there was formerly 
ud great aversion to anything of the kind, the 
strongest advocates to-day in favor of an 
organization which will be counter to the or 
ganization of the employes, and the idea that 
such an organization as the former must be 
antagonistic is dying out, because to-day the 
Warmest advocates in its favor are to be 
found among the laboring men themselves. 
They realize that in an organization such as 
contemphited they will have a strength 
against agitation and the agitators who are 
in the minority always in the labor columns 
There is not 20 per cent of the Molder’s 
Pinion to-day who are in favor of a strike, 
wnd yet that small percentage could) bring 
about aostrike. With the manufacturers or 
vanized they will have a support which is 
always maintained. The committee are very 
much encouraged with the work that) las 
vone on so far, and | hope after the meeting 
in Cincinnati to be able to report ao grent 
deal of progress,” 

W. ©. Tienderson then read the tollowing 
baper on 

‘THE CONVERSION OF WHITE IRON CASTINGS 

INTO STEEL.”’ 

Phe production of steel castings, the re 
sult of molding liquid steel, is fraught witl 
ditheulties of a persistently dominant na 
ture hor instance, green sand may not be 
used for a mold into which it is intended to 
introduce melted steel, because the water in 
the sand chills the metal at the gates and 
so prevents its running. No better success 
Will be obtained by employing a dry mold of 
ordinary sand, because the thuid steel is atin 
higher temperature than the fusing point of 
the mold. With a dry sand mold. faced with 
a substance requiring a greater heat to be 
come melted than that possessed by the en 
ering metal some success has been ob 
lained, though by no means entirely satis 


factory, even in’ casting very large thick 


Steel is only held tluid with great ditheul 
Ivy. owing to its excessively high melting 
point and upon entering a mold several 
thousand degrees cooler the metal immedi 
ately in contact with the walls of the mold 


becomes solid and fixed bevond the possibil 


ity of vielding to the subsequent contraction 
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Which steadily takes place as the mass cools 


Unless a liquid connection is maintained be 


Iweeh the cenrer of the casting and the 


ource of supply until the metal has become 


solid throughout, the casting will be defect 


ve through internal shrinkage 
Supposing all of these details to have been 
‘caretully worked out and provided for, there 


still remains the most serious ditheulty of 


them all—namely, the prevention of the o¢ 


clusion of gases, which convert the result of 
the operation into a molded steel sponge. 


Ln exceedingly attractive and seemingly 


hopeful procedure toward the surmounting 


of these obstacles lies in the converse efforts 


to bring the metal conditions to suit the 


inold, instenid of striving to 


The 


Wholly adapt 


the mold to the metal. 
ime the “Mitis” 


llustrative of 


“Perre-noire™ 
processes mnay be taken as 


What has been attempted in 


this direction It ‘was hoped Cand not entire 


ly in vain) that the addition of silicon, in the 


one instance, and aluminum, in the other, 


would effectually prevent the occlusion ot 


euses, and at the same time so lower the 


fusing temperature of the steel that it could 


he readily melted. 


Where it is desired, however, to obtain 


custings of intricate shapes and small dimen 
sions, so much has been left desired in the 


epplication of these direct methods that) in 


order to meet the demands for castings of 


this class considerable metallurgical license 


as been indulged in, in the more or less 


successful operation of purifying and con 


verting castings, primarily made of white 


pig iron, into steel, by first extracting all of 


the carbon, as in the case of malleable iron, 


and next introducing an amount of carbon 
DV ad cementation process 

Sinall castings, by courtesy enlled steel, 
wre at present almost entirely made by this 


and are giving 


Process, 


fair satisfaction in 


SOLE Cuses Some of the manifest draw 


backs to this method are the length of time 


hecessary for the operation (requiring a per 


inl Of not less than three weeks). the inabil 


itv to control the amount of carbon intro 


diced during the second part of the Process 
ind, tinally, the total failure to have removed 


from the castings any of the sulphur, phos 


phorus, silicon, manganese, arsenic, ete 


Which were, of Course, present in compara 


lively large proportions in the white pig iron 


from which the castings were originally 


made 


The process operated by the New Kneland 


Steel Casting Company, Philadelphia, occu 


pies a place, as nearly as | am in a position 


to judge, not knowing of what the process 


COLSISLUS it being a secret one just between 


the white iron method as how practiced and 


the doctored steel. Castings are made in 


vreen sand, aud have the appearance of be 


ing white iron. They are submitted to a 


converting process, W hich extends 


over oa 


period of from two to six days (dependent 


upon the size of the castings treated). It is 


Claimed by the owners of this process that 


the castings produced by them are fairly 


free from the objectionable metalloids; have 


combined carbon in nhs desired percentage 


(no graphitic carbon whatever); lave a ten 


sile strength of 70,000) pounds and upward, 
according to the carbon 
cold 


iron; Wilk temper, 


content: will bend 


und draw out after the manner of 


wrought weld, and take a 
high polish 
DISCUSSION. 
Mir. Kvans 


ol aly 


Is it possible to lake custings 


size larger than the samples we have 


here before us’ Lo hardly suppose it would 


be possible to tinke eviinders for locome 


tives or bed plates for engines Phere must 


be a limit somewhere What is the 


limit’ 


Mir. Tlenderson: | believe th 


OMA pre 


pose to take a specialty of small castings, 


taking them up where the other processes 


Where the 


used 1 Is l 


drop them, © 
Mitis 


inches downward 


Process call be 


believe, 


cheaper than this process 


Mir. Devlin 


le vou know Whether it is pos 


sible to make a casting of that character 


uny more solid than vou would a casting of 


' 


i Same character in malleable iron? 


Mir. Tlenderson: L believe it is claimed that 
they do that; but 1 


know of ne reason why 


malleable iron could not be made as solid. 
Mr. Flagg: Mr 


hes required a 


lienderson said) the cast 


treatment covering db some 


cases two days, in others as long as six divs. 


low would it be arranged that one casting 
should get 
Would 


sepurite 


two davs and another six days? 


they classify the castings or have 


Ovens 7 


Mr, Henderson: LT believe they contemplate 


doing both, They classify the castings at 
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present. They intend to have a soaking pit 
in connection with the process, and take 
custings out during any stage of the opera 
lion 

Mr. Rominger What would be the ex 
pense compared with malleable iron’? 

Mir. Henderson: Tt would be cheaper, 

Vir. Outerbridge: Have you made an analy 
Sis? 

Mir. TPlenderson Incompletely only. 

Mir. Outerbridge: Of course, [T know you 
are familiar with quite a number of process 
os for converting iron into steel. Some ol 
them lave been before this Association. We 
heave seen axes and various small castings 
precisely similar made with White iron orig 
inally All these processes start necessarily 
with white iron, which is about the same spe 
cilie gravity as steel. It is conceivable that 
there might be a process for oxidizing out 
the excess of combined carbon in pri tically 
i ostinall section We remember that a Mr 
Bates some years ago lad a process adver 
tised quite extensively, and many people in 
vested large sums of money, went in on the 
eround floor and came out in the attic. TP do 
not menn to intimate that there is any re 
lution between that process and the one be 
fore us \ year or two ago Dr. ILunter 
Was before us and exhibited a number of 
custings similarly treated; and LT believe a 
modification of his process is in Use in a 
foundry in Frankfort, Pennsylvania, to-day 
I should like to ask Mr. ILenderson whether 
this process Is a bew process, or Whether it 
is analogous to any of the other processes 
with which he is familiar, and whether the 
result is superior and cheaper, 

Mir. Tlenderson lL have been cenlled pon 


all oft 


professionally to investigate most o 
These processes IL have not been able to in 
vestigate this process fully; but in such ex 
periments as Tt have made To have found no 
carbon at all. There is no graphitic carbon 
at all. 

Mir. Devlin: As To understand it, you have 
only as yet examined small, thin castings 
irom your experience in analyzing thin mal 
lenble castings have vou found them to con 
tain graphitic and combined carbon, or not? 


Mr. Tlenderson: In some instances | have 


found considerable graphitic carbon. In fact, 


some malleable-iron people told me, when on 
a visit to Chicago last week, that it would 
be jpossible to have malleable iron castings 
Without graphitic carbon. Some eastings | 
know to be entirely free from graphitie car 
bon, and also practically free from any trace 
of combined carbon. 

Mr. Outerbridge: Does not that depend up 
on Whether they start with pure white iron? 

Mir. Henderson: There is one point L picked 
Up in Chicago that struck me as rather sin 
vular It is the custom there to use) brick 
(dust, ashes, sand, or anything of that na 
ture, and they really effect the change from 
likes Combined to the graphitic state. As re 
vards the matleable iron, all TP saw contained 
only 2 per cent graphitic carbon; but they 
Hike No attempt to eliminate the carbon. 

Mi. vans: Are the owners of the process 
ready to take orders commercially ? 

Mr, tlenderson: Yes; they have a plant in 
operation; it is not very large at present: 
but they are doing the work. 

Mr. Outerbridge: Tow large a section enn 
Hew COnVert ? 

Mir. Tlenderson: To liave not seen duvthing 


over two inehes 


CAST IRON NOTES. 


Devoted to inquiries from Practical! 
Foundrymen on the subject of Melting 
and using Cast Iron. Address all Inqui- 
ries to W. J. KEEP, care of The Foundry. 


WHAT ARE THE MOST SUITABLE IRON MIXTURES 
OF CAST IRON FOR LARGE MAGNETS? 

Probably this relates to the frames snd 
fields of dynamos. The best materinl would 
be soft steel, and manufacturers are using 
steel castings. The next best thing is to 
Inake the frame of cast iron, and bolt to this 
blocks of soft steel whieh are Cast. 

But the question is, Which cast iron mix 
ture is best? ‘There is great diversity of 
opinion regarding this, but the softest iron 
seems best, rom the fact that soft steel 
is acknowledged to be the best material, it 
would seem that a casting having the lenst 
proportion of metalloids and the greatest 
percentage of iron would be best, but it must 
contain sulficient silicon to insure the least 


possible combined carbon. A good Bessemer 
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ig should give the best results. The total 
irbon must be taken as it comes, and it will 
obably be about 3 per cent, If ordinary 
ons are to be used, add enough silicon to 
ake soft castings, but hot enough to pre 
ent them: being solid. 


DOES MORE THAN THREE PER CENT. OF SILICON 
MAKE A HARD CASTING? 


I nm using a mixture that turns out very 
oft enstings, which shows by analysis 
Graphitie carbon she'd aL 
Combined carbon ot) 
Silicon Sree 
Phosphorus St) 
Sulpluy On 
What I] want to know is. do the othe! 
elements in the iron make up for the excess 


as to make the iron soft 


silicon so 
It is net possible to tell from au chemiecnl 
physical character 


The 


ilvsis What the exact 


but it gives an idea, 


uw casting is, 
ivbon is higher than is ordinary for pig iron 
rom furnaces which are driven rapidly 
Phe questioner does not tell the kind of cast 
With 


would be 


nes Which are made from this iron 


s dimount of carbon such iron 


uitable for very thin and delicate castings 
With silicon about 3.50 per cent, thin cast 
es are made with a very smooth and del 
ente surface. The color of the surface is 
uite silvery, and the iron does net burn 
e send Such iron will stand fire much 
euter than if made with less silicon, and 
ll resist the action of tire, and is for these 


well suited for stoves. 


COSOLS 


or light ornamental or hardware cust 


vs such iron would give the best re 


i 


ah 


sults. It would make such castings very 


trong and tine grained, but if made one 


alf ineh thick the grain would be quite 


pen, and it might not be strong; and the 


nixture would make a spongy casting if the 


lickness was one inch. 
I generally say that up to 3.50) per cent 
licon softens. The reason for this is thiat 


higher percentage is seldom found in the 


istings, and because a_higher 


percentage 


often hardens. For light castings when car 


won is under 3 per cent, silicon is often run 


» to + per cent with the best results. A 


iixture is expensive with silicon higher 


lan 3.50 per cent, 
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For machinery castings we use Lo per 
cent of above iron, 25 per cent p ron. the 
analysis of which is 

Graphitic carbon speeded 

Combined carbon oa 

Silicon 2 

Phosphorus mn) 

Sulphur On 


and oO per cent good machinery serap 

his mixture is very satisfactory except 
it shrinks very much on the top of the lub 
of pulley wheels, ete.: we also tind holes in 
places where one part is heavier than an 
other Could you tell W hist would help this 

The carbon in the pig iron is higher than 
nh the other iron of whieh an ihalvsis is 
viven Phe higher the carbon the less. sili 
con is needed The trouble is that the irons 


used are rood If the 


too Inachinery serap 
Was Close grained instend of “wood ane if 
the second pig iron was No. 3. with 1.75 sili 
con, there would be less shrinknee on the 
op oof hubs This internal shrinkage is 
caused by the irom remaining thauid at the 
eenter after the exterior is solid. whieh al 
lows the plastic top of the casting to settle 
of its owh weight as the fluid iron de 
creases in bulk on account of a reduction of 


leraperature Reducing the silicon causes 


the interior of the casting to set 


quicker 


It would be well to use the ¢nst-irom bor 
Hes from your machine shop packed in 
boxes made of one-inch pine Make the 
boxes of a size to hold 100 pounds of borings, 
and nail the cover on Charge the box alone 
With the pig iron, using 100 pounds of bor 
Ings to each 1,000 pounds of all other irons, 
including Foundry scrap If this does net 


prevent porous castings, use oO I 


pounds ¢ 


borings to eneh 


1.000) pounds 


Why Does a Chilled Roll Crack in Cooling? 


By C. F. LOGAN. 
Being employed as a roll molder for many 
years, LT have frequently noticed that this 
eccurs Without anvone knowing the renson 


theretor \ practical chemist s emploved 


in our foundry for mixing iron, whieh is 


melted in oa reverberating furnnee. and he 
nlso attends to the ensting of 


roll 
found 


the rolls 


One day we east a abe LZ’ the 


had 


anid 


following morning that the roll 
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erneked the entire length of lower chill (60 
inches, the chill being in two sections), al 
Visible in the 
The fre 


quent occurrence of cracked rolls has been 


though there was no. crack 


part formed by the upper chill. 


explained by the chemist to be due to “too 


‘ong iron.” oor “iron having too great oa 


shrinkage.’ and being in doubt as to the 


truth of this explanation, causes me to ask 
these questions, 
Another peculiar incident which I have no 


liced it 


this connection is that we may cast 


five rolls from the same ladle of iron, the 
tiolds being placed ina pit alongside of one 
dhother and cast in rotation, and often the 
mniddde roll will crack, Causing me to doubt 
our chemist’s opinion concerning the actual 
reason for such loss. To have asked others 
to eXplain the phenomenon and one said that 
While he had been unable to locate the exact 


emuse, he had observed that there was a 
erent loss when the iron was poured ata 
low temperature, while others claimed crack 
ing was due to a directly 


Opposite the rv 


The iuajority seemed to regard it as am un 
solved mVStery, 

I also interviewed the foreman of a roll 
foundry, who held an entirely different opin 
ion Ile claimed, something that was new 


to me. that the cracking of rolls is due to 


the chill and not to the iron. To asked him 
chill could 


When all 


What effect oa have that would 


cause the cracking chills are 
treated alike and prepared according to a 
This 


stniled and said: 


seemed to interest 


“Ny 


information; domt you know that 


uniform: svstem.,. 


linn, aus he boy, Vou 
are atte 
the quaking of chilled rolls is considered a 
secret?” LT begged him to explain how it 
could be due to the chill, and after a long 
persuasion on my part, he said that the ir 
regularity or non-uniformity of chill as well 
mus the cracking of the roll itself was due to 
the treatment of the chill. 

Ile continued “In foundries where rolls 
are mide, very little attention, if any, is paid 
to the chill. This neglect has caused trouble 
for the Iman who mixed the iron. 
all foundries skilled 
inaking the 


In nearly 
molders are em 
ploved tor molds, but hot 


so in putting together — or 
the hills, 


detailed to do this 


preparing 
laborers are 
important work. The 
laborer after being instructed does his work 


where  colmon 


all right the first day, hot so 2ood to Morrow 


and very indifferent 


the next day, and the 


consequence is) irregular chill and crackes 


rolls. Sometimes the blacking which he ap 
plies to the inner surface of the chill is no 
fit for use on cores even. Again he min 
vive one side of the chill an extra coat o 
two, because he does not know any better 
If the iron adheres to the chill, or a roll lap 
pens to crack, we hear the old adage abou 
hot iron and excessive shrinkage. ‘his the 
ory L long ago discarded for more practica 
ideas. If one of our rolls cracks, which ver) 
seldom happens, it has always been cause: 
by the chill itself, or by not succeeding it 
treating a new chill properly, Comparing t 
chill 


This, with many other small points concern 


nun old Which has been in long use 


ing the chill, whieh Lo myself blacken and 


thoroughly examine before casting, together 
With a carefully kep record, lias proved lo 
me that the cracking of the rolls is) due 
to the chill and not to the mixture of irou 
its temperature, or any other theory Concern 
ing the metal.” 

fund oft 


Can anyone add further to my 


knowledge on this subject. or tell me whiel 


of these Opinions is right? 


Chilled Gears. 
It is a well-known fact that the majority 
of gear wheels cast in sand are not as exiaet 
in pitch and size of teeth as originally cal 


culated wooder 


Especially is this so where 





pattern are used, when the mold sags more 
or less in being turned over and 
slightly deprives the teeth of their intended 


form 


rapping 
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We illustrate herewith a chilled gear made 

the Gear Wheel Mfg. Co.. of New Castle 
‘a. Tn omolding and chilling the teeth, a 
egmeutal ring, made up of as many seg 


ents as there are teeth in the wheel is used 


wese chills are set within an iron ring 
ined out to an exaet circle, and titted to an 
on pattern made without draft. The ae 
racy of the chills is proved, by shifting 


oe purtrern to different positions Without af 


ecting or disturbing the position of — the 
ills. 
As shown in the illustration, it is only the 


venring surface of the teeth which is chilled. 


he main body of the casting remaining soft 
of 


excellent 


to permit finishing These ae have 


“ars 


ven satisfaction for street cat 


otors Where the service is unusually severe 


The Tabor Improved Molding Machine. 


Our readers are acquainted with the ear 
lier forms of the Tabor Molding machine, 
through illustrations and deseriptions which 

ave appeared in our columns. Among the 


lutest improvements made in these machines 


s the substitution of air for steam as an 


operating power. While the latter is useful, 


medium 


it cnn not gainsaid that in molding air 


furnishes a Which may be used in 


nore ways than steam. This is noted in the 


last model where dust and sand are re 


mnoved from the pattern by simply pointing 


uv hose at it, instead of the former slow and 
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ineffective way of removing such by a brush, 


Wielded by land. 

In its present form the machine is self 
contained and uo part of it extends below 
the floor level. The manufacturers have re 




















Fic. 1. 


alized that the expensive drawback to mold 


ing machines, known as the stripping plate 


could in many cases be obviated if a suita 


ble rapping mechanism could be applied, and 
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such oa device is attached to their last model, 
arear view of which is shown in Fig. 1. The 
Vibrating produced by this pneumatic rapper 


is more perfect than could be administered 


by hand, and consists of a great number o 
sinall shocks, while rapping by hand is usu 
ally composed of a small number of heavy 
shocks, which materially disturb the outlines 
of the mold, an effect entirely unnoticed by 
this device 

Our second illustration shows some sam 
ples of work made on this machine, and 
speaks more eloquently than words for its 
practicability The — ornamental 


custing 


patterns is much less and the facility. witl 


Which these may be changed much greates 
than with the earlier stripping plate machine 
The system of fitting the patterns om the 
plates, as practised by the manufacturers 
permits either wood or metal patterns to be 
used and ensures absolute accuracy, 

or patterns having deep vertical draft, on 
Wherever there is a tendency to tear the 
mold “stools” are provided which follow the 
upward movement of the thask and remain 
in contact with the lower surface of the 
sand until the vertical part of the mold is 


clear of all obstructions. 














shown has been “returned” or printed) back 
in order to obtain a smooth face. This is an 
vnusual operation in connection with ma 
chine molding, but it is Claimed that there 
is nothing to prevent this in the present form 
of the machine 

The uniformity of hardness in ramming 


his machine be adjusted to suit 


may with 1 
ndividual preferments. When once fitted up 
With a set of patterns, a change from one 
kind of casting to another can be made in 
incredibly short time To those aequainted 
with the earlier forms of this machine. it 


may be necessary to say that the cost for 








hig. Oo is a front view of the machine 
showing the position of the pattern when the 
Inald is lifted off. 

The Tabor Mfg. Co.. 


the manufacturers 


Klizabeth, Now. are 


Pokey’s Pointers. 


Potiphar Pokey, president, secretary, 
treasurer and grand vizier of Pokey’s foun 
dry, has been doing some thinking not strict 
Iv in accord with the golden rule. is fore 
Inman, Tom Bowers, has been drawing too 
much of a salary to suit him and Pokey has 


come to the conclusion that part of this 
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noney could just as well remain in his own 
wckets, 

Now, When you want to cut) down your 
nen, the common everyday serubs, bo mien, 


vou just have your typew riter decornte about 
square foot of your stationery with chara 


effect that after a certain date 


SO), It 


the 


ers to 


do SO sna Vou are a 


ou intend to 


philanthropist and believe in) sugar-coating 


hinges, an excuse or two will make the docu 


nent more formidable and something vou 


an be proud of in a literary way Phe more 


of such notices vou cab paste over the ‘is 


est cracks in the largest dloor of 


your shop 


the more free advertising will you get. “Phe 


silver crowd is keeping a close eye on 


such items since we went on a sound money 


MISTS, 


But when it comes to reducing the stipomed 


of your foreman that is a horse of a differ 


ent color More than once Pokey las been 


his hair to induce a faster cirenha 


pulling 


tion of the blood in his apex and enable him 


to get nround the problem. Pokey Knew le 


Was engaged ina job of more than orditeuy 
niennness, and did not feel like showing . 


and more than le lad to. 
Wis started by Nick Ya 
Bene 


that he had a peach of 


Che whole trouble 


oo, the one-horse foundry iain of bie 
Whispering to Pokey 


a foreman, whe not only ran the slop bat 


put up the biggest day's work himself fo 
two and a ham a day. Now here was Vou 
ipparently uot doing a darned thing. ‘Plo 
Pokey heard reports from Pexas, Bosten 
Chicago and a few other places that tua 


hot boon Americanized yet to the effeet that 


ish-priced foundry fore bettie det 


help 


Pokey’s 


teh were 


out and substituted. juasily, 


Chenper 


nh Mugegits, superintendent, wit 


vags his esrs whenever his boss hinpvens 


to sneeze, and who is only getting twelve 
hundred a yvear while Tom is getting f 
teen, suggested that there were pleutyv of 


nen in Grand Rapids, Mich., willing to take 


charge of foundries for the glory there ws 


in it and two dollars a day, and they woald 


be happy to work like h In the barenuns 

With this information to baek him up 
Pokey hied himself out to the foundry 
where he started his conversation by dish 
hg up some of the last season’s Campaign 
hash. 
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‘Money goes further nowada lont of 
Vom?” 
‘Yes, to most people it goes so ta tliat i 
can't be seen 
“What Lwas thinking, slerm, wes that we 
have reduced the men without takings any 
notice of ourselves, and | thought Silhee 
prices domt seem to pick up any vou! 
all have to stand alittle reduction You 
know the Enterprise cut their forer 1 to 
seventy-five dollars a mont] ‘idlded Pokey, 
to kind of justify his own suyvvestions 
“T heard of that,’ said Tom, who had by 
this time divined the old man’s utention 
‘Times are getting to be so that only 
show there is fora coOTperent mah to secure 
decent wages is to lav around anil a shop 
runs down so that it seems like level 
himself coultdimt straighten it out Piaen 
for putting it into shape madin 


Will be paid 
j like ‘hi \ 


hin Comes along here and does some 


The whole thing is something 
Tries 
dollar or 
Let 
and vou turn 4 
blamed 


foundry 


and you plank down a two and 


vote him to be a smart one litt shiow 


vou how the trick is done rhit 


utter 


rround and call him oa 


tool 


sume Wav with the DUIS] 


Hess 


Vou see how It IS clone. Vou lve my te think 


that it is nethinge worth for.” 


baving 


Phere is solnething in What vou Sis 


Pom.” auswered Pokey. “but there is) the 


Crooked Radintor Co. After they thimnes 


rept 


ivoing and Wiison got their rigging tinished 


they let hink out and put im a cheaper man 
to drive their Polacks Now will you tell 
Ine Where they have lost anvthing by doing 
any? 

“Well, Wilson was smart enough to learn 
them one trick, and I think if he had stayed 
there he would have learned them = some 
nmiore before this. It is all right to fire youl 


high-priced men if vou are sure you won't 
heed them any more. But new tricks turn 
up continually, and old) ones are improved 


pon It is no trouble to get foremen to fol 
low an established practice, that is clear 
as mud, but when it comes to getting up 
something new a cheap foreman does not 
nlw tVS pay.” 

‘Nick tells me he has got n beauty for 
Iwo and ao half. setting a hot pace for the 
Whole outfit. Plow do vou aceount for that 
om?" 

“If vou were not so ignerant. so blasted 
honest ignorant, as you appear to be, | 
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wouldm’t auswer you.” said Tom. “What do 
you hire a foreman for anynow? Tor the 
work he does or for what he gets others 
to do? tlere you slab-sided Yankees come 
out in the foundry and expect a foreman to 
pull off his coat and pitch in. What do you 
do in the machine shop? If Muggins should 
vo to work and let the men look after them 
selves you would kiek him out, and you 
know it You keep a foreman im your ma 
chine shop to get up jigs and contrivances 
for cheapening york. Why change your phil 
osophy the iminute you come over here? 
Now. coming biuek to Nick Yahoo and his 
go9 foreman, he hasmt made more money 
so far than ue knows what to do with, las 
les 

“(rlless Tot remarked Pokey. 

Maybe vou domt believe a minh can move 
like there was a piece of hot iron in’ his 
trousers, and vet do nothing: 

"Talking about Yankees, vou are begin 
ning to ask questions.” 

‘That is the way to settle an argument 
Now. L will tell vou, Mr. Pokey, what your 
idea of a foundry foreman is. You think that 
When he comes into a shop in the morning 
the first thing he does is to sav: ‘Here, Bill, 
take this. Maketen. TTunt up a flask. See 
that that dumb ass of a coremaker gets the 
cores rendy. Tere, Jim, take this. There is 
forty wanted, See the blacksmith about cut 
ting off those pieces of wrought iron. Now, 
this is vour idea of what a foreman does. 
After he gives each man a little lecture, vou 
believe he does nothing but wear out the sent 
of his pants till it is time to figure up the 
best \nd vou are right. That is what some 
af them do: mostly those cheap ones, too. 
But they ain't foremen, are they? Any old 
Vou could sling a few patterns out. and 

sl remembered the least part of her 
ivithmetic, she could figure up the heat, too 

It is what vou don’t see a foreman do that 
counts.” 

“There is the Olympia: got their foreman 
to take the shop by the ton. Tow would vou 
like that arrangement? asked Poicey. 

“No gambling for me.” answered Tom. “If 
hinges are not going all right as they are 
hey are hot going to move along better be 
cause you change it over to tonnage. TL would 
either beat vou, or vou would beat me. Whi 


dom't vou let Mugeins run your machine shop 


} 


by the ton?” 


“That is different, domt you know that? 
must be going. Will see vou in a day or 
iwo.”’ And as Pokey trotted out he meu 
bled to himself: °Phat blamed cuss of a ‘Pom, 


he Wants to know too much.” 


The Doherty Process of Iron Founding. 


By N. T. ARNOLD. 


Observing foundrymen have notieosd for 
vears that iron would melt more freety and 
that oa hotter iron could be obtained when 
the atmosphere was impregnated with | ios 
ture, than during a period of hot and dry 
weather, This led some to introduce ois 
ture into the air blast when the atmospacric 
conditions were of such a nature sis to ren 
der melting most difficult; and this was 
sometimes done by saturating a skeet or 
blanket with water and hanging it Sack of 
the fan, causing water to be thrown on the 
sheet from time to time as the melting pro 
eressed, so as to renew the supply of ots 
ture, This proved helpful under certain con 
ditions, but those who resorted to this ex 
pedient were satistied to aid nature without 
seeking for the scientific explanation cof toe 
phenomenon. Others, who had noted that 1 
humid atmosphere expedited melting, con 
ceived the idea of introducing steam into the 
cupola along with the air blast, but as the 
operator with the wet blanket obtained too 
little moisture, the other usually «ot too 
much, and though some continued to use 
steauin for a time, ifs use was) invartisbly 
thandoned because results attained were not 
sufficiently satisfactory to warrant the oddi 
tional trouble and cost. 

Kfforts seem alse to have been made to 
introduce gases into the cupola to aid) in 
melting and reduce the oxide of iron. so (hat 
there would be less slag and more iron, leat 
these methods were abandoned becvase of 
the expense of generating the gas. 

It was seen that water (IFO) was com 
posed of the very elements needed, hydrogen 
thi Ox Ven, but how could it be decomposed 
quickly, positively and cheaply into its com 
ponent Lases 7 This was the question for sol 
ution. Should water come into contact with 
the fire, the result would be harmful, and as 
steam is only water raised to a high tempera 
ture, steam must be injected, if at all, only 


When the heat already in the cupola would 
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disassociate thre waiter, so 


be sufficient to 


that the hydrogen and oxygen it contained 
would add to and not detract from com 
bustion. It would also follow that the 
amount of steam injected must be no more 


than could be readily decomposed, else the 
steam would retard rather than accelerate 
inelting, Neither should less steam be in 
jected than could be disassociated, else the 
chemical effect produced would be too weak 


to work any considerable change in the melt 
ing mass, 

Mr. Thomas Doherty, of Sarnia, Ont... atter 
observing in his foundry some of the phenom 
cha indicated, 


the 


continued his investigations 


With view of determining under what 


conditions, if any, it might be 


possible to 


resolve the steam into its gases by bringing 


it into direct contact with the melting iron 


and to such an extent as would accomplish 
Ilis 


successful, and something less 


practical results, experiments proved 


to be entirely 


than two yvears ago he took out letters 


the United 


pat- 


ent in States and Canada, and 


has since obtained letters patent in the prin 


cipal European countries, covering the pro 
eess of melting cast iron by injecting live 
steam into the cupola along with the air 
blast in such quantities as to produce the 


hydrogen flame, indicating that the disas 


sociation of the the 


water is complete and 
free to do their work 


eases are 


The results are marvelous and we enumer 
ate the principal points, which the inventor 
makes, with a brief explanation of the prin 
ciple underlying such claims. 

A saving in quality of fuel used is effected 
as the hydrogen flame is 4.28 times as hot as 
the ordinary carbon flame, and as oxygen Is 
a strong supporter of Combustion the gases 
obtained from the decomposed water play 
an important part in melting the iron placed 
in the cupola, thus effecting a saving in the 
fuel melt th 


For the sume reason an inferior ernde of fuel 


quantity of required to iron 


Hinv be used. 
Another reason assigned for use of an in 
ferior grade of fuel is that the impurities 


contained in such inferior coal or coke are 


burned out by the intense hydrogen flame, so 


that they do not enter inte the iron to its 


injury. 


The hydrogen flame and intense heat pro 


duced by it. and the effect of the libevated 
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oxygen destroy the impurities contained in 


the lower grades of iron so that the irow is 


left comparatively pure after being metted in 


and by these guses. As a result the foundry 
Inanh may use a lower grade of iron than 
would otherwise be adapted to his UNpose. 


Again in melting iron there is ordénarily 
vreat loss, and particularly so in the use ot 
scrap, from the faet that the rust (oxide of 
ron) passes off in the slag. Tron rust is, pra 
tically, iron going back to the ore state ud 


the heat of the ordinary cupola cannot re 


sinelt this oxide of iron. By the aid of the 


livdrogen flame and the liberated oxygen, 


this iron rust is resmelted, converting it inte 


pure that the loss is reduced to oa 


Woh. so 


ninimitii. Poundrvinen often lave detected 


i loss of 50 per cent in melting rusty scrap 
Iron, Whereas by the Doherty process itis 
Claimed that the loss is reduced to less than 
2 per cent 


In melting in the ordinary cupola the air 


blast plays an important part, and it is not ai 


all unusual to tind that the steam capacity of 


a plant is much larger than it otherwise need 


be in order that the fan mia be of such size 


and revolve at such speed ws to produce a 
heavy foiast With the Doherty process the 
blast is still important. but the gases. ob 


tained from the steam, supply to a great ex 


tent What is needed in the cupola, so that so 


strong a blast as is ordinarily used is not 


HeCOSSHTS Besides the melting occurs nueh 


more rapidly, requiring less time 


for the oy 


erating of the blast 


It is a laudable ambition on the part of 
every foundryman to be able to pro dice 
stnooth and perfect castings, no matter for 
What purpose they are intended, but nor all 


mre successful Neither is it an easy matter 


lo obtain perfect castings where delicate 


patterns are to be wrought without using a 


high grade of iron By the use of the hy 
drogen flame the iron is rendered very hot 
and homogeneous, so that all castings come 
Out dba perrbect condition, being very smhooti 
nnd even. Those who have used the pro 
cess state that it is exceedingly rare to lose 
aocasting, nO Tatter how ponderous or blew 
delicate it may be 

Where machine work is required, it seems 
to be the usual practice to make the mix 
tures of the softest irous possible ino order 


to reduce the expense of working in the ma 


chine shop. This necessitates the use of bigh 
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erade irons, or of lower grades which nvr 
vive softness, but which are apt to render 
the iron wenk. Even then a seale or hard 
surface is formed, which it is difficult) to 
work through As the hydrogen flame burns 
out the sulphur and other impurities con 
tnined in the iron, the casting is rendered 
very soft and easily worked, even though a 
portion of the graphite carbon has been con 
verted into combined carbon, thus render 
ing the casting much stronger than it other 
wise would lave been. 

The inerensed tensile strength of the cast 
ings produced and their semi-malleability is 
one of the most remarkable features incident 
to Mr. Doherty’s process of melting, In Eng 
land where iron and coke are inferior to the 
erades used in this country, the tensile 
strength las been increased as high as oS 
per cent. In this country it is a common 
thing to be able to increase the tensile 
strength ?> per cent. although the castings 
are, as before stated. alwavs soft, owing to 
the faet that the impurities have been 


burned away. Ordinary stove plate can be 


punched cold with ineh holes not more than 
ene-eighth inch apart and an ordinary test 
bar may be put ina vise and upset cold to an 
extent of 25 per cent of its diameter. 

These latter tests have been made repent 
edly on wen produced from 70 per cent com 
mon serap and 30 per cent No. 2 and No. 5 
foundry pig 

The inventor las soe thoroughly denion 
strated, at his own foundry and at other 
foundries in’ England, United States and 
Canada, the correctness of these several 
Claims, that if only reinains for foundrymen 
to convince themselves by actual experiment 
of the utility of the process, though it must 
he remembered that the effects are chemieal, 
and that the conditions of every cupola and 
mixture must be studied in order to accom 
Plish the object aimed at. The expense of 
operating the process is so trifling as scarce 
lv to be considered, the amount of steam 
used being very small, vet the simplest weap 
ons are most effective when manipulated 
by a skilled hand. Mr. Doherty is at the 
present time in England where his patents 
for foreign countries have been sold for a 


very large sum of money. 


A. E. Outerbridge Honored. 

Che Franklin Institute, through its com 
mittee on science and the arts, investigat 
ing the merits of Mr. Outerbridge’s investi 
gations in the molecular physics of cast 
iron, has awarded Mr. Outerbridge the Jolin 
Scott legacy premium and medal, a norable 
Gistinetion conferred only where absolute 
originality prevails. 

We have from time to titve published 
items referring to this subject and wiil oniy 
quete the following from the committee's 
report, showing the corroboration of all for 
mer statements: 

“The principal result las been to targels 
Upset some of the generally held) ideas on 
ihe subject of cast iron, and where formerly 
it was considered essential that) spmoall on 
light castings must be protected — from 
shocks, it is now believed that they may be 
eenerally strenethened and relieved of their 
internal cooling strains by judicious treat 
ieht a this wav. 

“Menibers of the sub-committee have made 
my experiments similar to Mr. Outer 
bridge’s for trausverse strength, and thes 
Ie lieve that where the proper conditions are 
observed there will be ao decided) gain in 
strength in almost every case, at times run 
hing as high as 35 or 40 per cent increase 
in the rumbled, over the unrumbled = bear. 
Many others have made similar experiments 
With the same results, both with high and 
low silicon irens 

“The fact that a certain molecular change 
tnkes place in cast iron in the course ol 
time has long been known and recognized 
by mauy persons, and that this change tends 
to relieve the internal strains and render 
the casting tougher, has often been noticed 
ane acted on, although in a very crude wary, 
but so far sas the sub-cotnmittee las been 
able to learn, Mr. Outerbeidge las been the 


first to make ‘ereful study of this and to 


hoete that the change may be hastened by 
bupaer, and the whole effect produced ina 
short time, and also to make a scientitie 
study of the phenomenon.” 


A Universal Opinion. 


THE FOUNDRY is a valuable paper t- 


nny energetic foundryman., 
. J; GILLETT, 
Council Bluffs. Lowa. 
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Giood Times; Whoop! Among the Foundries. 


Specific statements are more valuable than Jno. OBrien is building a new foundry at 
cheriulizations No informed man doubts Phoenix, N. ¥ 


the vast improvement that has come in the 
Hl. I. Brook's toundry at Candor, N.Y 


ron and steel industry, but this detinite 


; burned Loss unknown 
statement by two Youngstown, © rolling 
mill Companies emphasizes the industrial re Stults & Campbell ave stablished oa 
Vival ina way that gives a wonderful stin foundry at Carthage, Mo 
lus to confidence Phe tigures are for the : ; 
! The Thomas Brass Co.. of Waukegon, I 


first half of the month of September in TSG 
and SOT 
\ 2 Davin & VbeC lure ive eopered their 
foundry at Washington, Pa 






LSOG IST ISOG ISOT The KE. PL Allis Co. of Milwaukee. Wis... 

\len emiploved by OM) 1.260 > «Mb ll erect an additional foundry 
Vay roll S4.697 S21.756 SILO $56.504 Phe foundry loeated at Bliss. N. Y.. has 
PProdwuet. tous 13} ob, Dead 1,423 yee bea Cen pure mised bv Norman Cross 

Phe figures under A are for the Brown The plant of the Perkins Foundry Co., at 
Bonnell Tron Co.. and under B for the Union \insterdaim, N.Y sto be enlarged 
Iron & Steel Co lt ix to be sinid of other The IKineston Grit found rs AS Mach 
Plants in the Mahoning Valley that. like the Co. were visited by oa smiall e recently 


Iwo mentioned, they have had ne Such ton 


\ foundry ane ie ne shop will be ereet 


nage on their books since th ly “ g-, ; f 
) i¢ works L1here it oon of TS ed at Barnesville. Ga hy James MeRae 


Was at its height xchange 
Phe Standard Mfe. Co. of Pittsburg, will 
(Yes, figures are all right w HW they show establish al ss fourier \leghenyw, Pa. 
What vou want them to. ust to show what oer 
L The Bell & 1 Vie lounedrs GO Brooklyn 
figures will do we append the following ta ; 
N.Y... were visited by a small fire recently 


ble wherein the items enumerated above are 
simply tabubated noua differen Phicddidied ‘ Melvy's Pounds ' ind 21 Chart 
LP hsvece ( engeo is’ slig damaged Dy 
\ I 
‘ 
eet ’ ty) e late] : . Vern 
PN ISO7 ISS) | TSO \ristrong & ¢ sa sila ide sever 


see “ or = , rite Hi ts > thre l fou PY aT POTTY j ., 
Marhings per Tan. SSO SLALTT SS. STS.10 iiateliiinssaias ; nd it Perry vil 


Cost per ton lot OD) (6a GS 
Qutput a mia. toms LS Je 1 eee es 2.05 Fire in Perreau & Raecine’s foundry at Que 
! bee, (an. eaused a loss of 815.000 September 
If the Union Tron & Steel Co. lad thei ~ 
nen working half a month for SS.05 a veal * 
iyo they certainiy show quite an improve LL. J. Moftzger & Sons’ foundry, at North 
nent. While the earnings per man have Manchester, Tnd., burned oss, reported 
pore than doubled with this concern the $15,000 
VrowmBonnell Tron Co. show the average The Union Foundry Co., of Grand Rapids 
enrbpings lessened. ‘The inerernss rh couatpout Mich. was visited by a small blaze Septem 
per man amd the reduetion in cost per ton her 14 
ow some notable variations. Tn tact. tron rhe Lnvineible Mfg. Co.. formerly of Chi 
set of figures of this kind there can be io. have erected a large plant at Wilming 
paunufpetured statistics to suit any political ton. Ts 
purty There is something to be said: on Phe new foundry of the Kin on Machine 
both sides, and we fail to tind in these met Company. Wilkesbarre Is as lately been 
nerical calculations nnyvthing roseit 1 operation 
enough to cause us to blush. Times are bet Ferguson & Sandifer ive commenced the 
ter, but the pressure is hot igh enough to erection of a new foundry at EL Rene, Okla 


Thee uncomfortable kd ) mms Territory 
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Ifenry Disston & Sons, of Philadelphia, 
Pa.. have let a contract for the erection of a 
new brass foundry. 

Philip Carroll has erected a new foundry 
at Houghton, Mich., which will be put into 
operation at once, 

The California Brass Works, 119 and 121 
First street, San Francisco, was badly dam 
aged by a recent fire. 

The Barker Mine Car & Foundry Co., cf 
Springfield, IL, have lately made several iim 
provements in their plant. 

T. IF. MeGann’s brass foundry, at 106 Port 
land street, Boston, Mass., suffered a small 


damage from a recent tire. 


Harvie & Beckley, iron and brass founders 
of Uarrisburg, Pna.. have removed their 


works to new quarters. 


The Bridgeton ON. J.) Tron Co., lave lately 
turned out a number of heavy castings for 
the Ferracute Machine Co. 

The Crescent Tron Works, of the Whitaker 
Iron Company, at Wheeling, W. Va., is being 


put in readiness to resume work. 


The tirm of Davitt. Shea & Co.. founders. 
Springfield, Mass... has been reorganized un 
der the name of Davift & Shea. 


The Michigan Tron Works, Manistee, Mich... 
ide for a number of vears, have been 
started up by Fitzgerald & Meyer. 


The Jesup Foundry, Machine & Mfg. Co 
of Jesup, Ga. a newly organized company 
are building a foundry in that city. 

The Central City Co-operative Foundry 
Co. has been formed at Jackson, Mich, A 
(. Smith has been selected as manager. 

The Syracuse Chilled Plow Co., of Syra 
euse, N. Y., 


Economist Plow Company, South Bend, Ind 


ave purchased the stock of the 


The Stockton (Cal.) Agricultural Works 
have decided to rebuild the part of their 
plant which was destroyed by a recent fire 

Mr. Ohnstedt has retired from the firm of 
Mullica & Ohnstedt, iron founders, Algona, 
lowa Mr. Mullica will continue the busi 
ness, 

The Little Falls (Minn.) Iron Foundry, 
owned by John Denis, was totally destroyed 
by fire September 16, Loss, $6,000; small in 


surance, 


The Bellwood Mfg. Co., Bellwood, Pa., cap 
ital $12,000, has been incorporated to con 
duct a general foundry and machine busi 


Hess, 


The old Shippee Harvester Works at 
Stockton, Cal. known as the Stockton Car 
Agricultural Works, was 
burned September 20. 


Machine and 


The works of the Youngstown (Ohio) 
tridge Company were destroyed by fire Sep 
tember 22. Toss estimated at $100,000; par 
tinlly covered by insurance. 


The Crowe Foundry & Machine Company, 
of Middlesborough, Ky., has been incorpor 
ated with $5,000) capital stock. William 


Crowe is chief incorporator. 


The Kansas City Car and Foundry Co., 
Kansas City. Kan., is conremplating the erec 
tion of a steel construction foundry build 
ing 104x144 feet, and is asking for proposi 
tions to build the same, 


The Vandalia (IL) Foundry & Machine 
Co.. Benjamin Crayveroft, proprietor, have 
entered the manufacture of brick machinery 
and already achieved considerable success 


with their Eagle brick machine. 


The Vulean Tron Foundry Co.. of Paw 
tueket, R. T.. has purehased the Pawtueket 
Brass Foundry from the A. T. Atherton Ma 
chine Co.. and will move the plant to the 
new location of the former company. 


Plans for a new building for the Waterloo 
(ius Engine Co., Waterloo, la., are now being 
mniade. The building is to be of brick, cost 
ing $5,000, and will include a machine shop 
HOxX1O feet, and a foundry 40x70 feet. 


The lowa Iron Works. limited, is the name 
of a new company organized at Dubuque, Ta., 
With a capital of $100,000, to carry on the 
plant of the old Towa Tron Works, which 
built the government boats Eriesson and 
William Windom. 


The Singer Mfg. Co. is reported as having 
closed a deal whereby they intend to occupy 
the lately vacated shops of the Economist 
Plow Co. as a foundry. Local papers an 
nounce alterations being made to suit the 
new oecupants. 


Sutton Bros. & Bell, of Indiana, Pa., have 


received several orders from such foreign 
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countries as the Argentine Republic, New 
Zealand and the Hawaiian Islands. 

The Rochester (N. UH.) Foundry and Ma 
chine Co. had their foundry badly damaged 
by fire Sept. 27. 

The Webster & Pitt foundry at New Al 
bany, Ind., which has been idle for the 
past two years has been leased by Messrs. 
Gardner & Dugsdale, former employes of 
the Dennis Long Iron Works, Louisville, 
Ky. A number of improvements will be 
made, 

Iletcher W. Tleath, of Tlamiiton, O,, Fred 
W. Tleath, J. ©. Jolmson and A. W. Brady 
have purchased the Comimonsense engine 
Works at Muncie, which have been idle a 
year, from Receiver C. M. Witbrough, and 
Will start the works at once, giving employ 
ment to LOO hands, 

The Indiana Steel Castings Co., Montpel 
ier, Ind., went out of existence a few days 
ago and was succeeded by the National Steel 
Castings Co. The Indiana Steel Castings 
plant was one of the Montpelier concerns 
built to secure a subsidy. After it was built 
the company was unable to operate it be 
cause of lack of funds. 

As a result of the reorganization of the 
United States Car Co., which has been in 
progress for several months, the Illinois Car 
& Equipment Co. has been organized to sue 
ceed it. O. M. Stinson, of Anniston, has been 
chosen superintendent of the southern plants, 
at New Decatur and Anniston, Ala., and is 
how in charge. 

Mr. kdward M. Twiss and Mr. Edward W. 
Murphy, of Florence, Mass., have taken the 
foundry at the Valley Pump Co.'s shop, Hast 
Hampton, Mass., and there is life once more 
in that well-equipped shop. Mr. ‘wiss has 
been foundry foreman for the Florence Ma 
chine Co. for years. Mr. Murphy learned his 
trade under Mr. Twiss and has been for a 
long time in the employ of the same concern, 


The Foxboro (Mass.) Foundry and Ma 


chine Co., Whose prleanid Wis «le 
stroyved — by fire September 14, will 
rebuild aut once, The foundry will 


be 37x82 feet, and will be built of 
stone and iron. Phe machine shop will be 
Boxe, built of brick and iron, “the Berlin 
Iron & Bridge Co. have the contract for the 
iron work. It is expected to be completed 
by the first of November. 


The large buildings of the Foxboro (Mass.) 
Foundry and Machine Co. were burned to the 
ground September 14, causing a loss of 
nearly $40,000, ‘The foundry was started in 
1781 and was first used for the casting of 
cannon and cannon balls for the Continental 
army. For many years the business was 
run by Otis Cary, and the property is now 
The build 


ings and stock were insured for about S20, 


owned by the heirs of Mr. Cary. 


OOO. 

The plant of the Union Malleable Tron Co.,, 
at Moline, IIL, is to be increased in size one 
third by additions soon to be started. A con 
lintation of the present foundry QOXG4 feet is 
to be built. The new equipment will include 
i 10-ton air furnace, and 24 jib cranes to be 
supported by the roof, and arranged to sup 
my each floor, The company will also install 
Inclding machines, made from its own de 
sigus, and which have proved of high etti 


ClOhEY, 


Obituary. 


Iclhiot I. Bradish, foreman of Luther Shaw 
& Sons foundry at Worcester, Mass., died in 
that city Sept. 27. 


A Moore, manager of the Ro AL Moore & 
Cows foundry, at Wytheville, Val, was in 
stantly killed by the bursting of an emery 


Wheel, Sept. 22 


W. W. Speer, senior member of the firm 
of Alexander Speer & Sons, plow manufac 
turers, Pittsburg, died in Allegheny, Mon 
dliy, October 11, aged SY years. Mr. Speers 
had been in the irom business all his life, 
and was at one time president of the Pitts 
bure Forge & Llron Co. 

Albert L. Ide, senior partner of the firm 
of A, L. Ide & Son, proprietors of the Ide 
Mngine Works, Springfield, IL, died at Chet 
ek, Wis., Sept. 50, aged o68 years. Mir. Ide 
Was connected with a number of euterprises, 
but is best known as the builder of the “Ide” 


and “Ideal” engines, 


Hlarvey ‘T. Litchfield, who died recently in 
Boston, was born October BO, S30, in Seit 
unte, Mass. When oa litthe over 20 years of 
age he started a small brass foundry in East 
Boston, and gradually increased his business 
until $00 workmen were employed. His 


foundry turned out the first large rudders 





and propellers used by the United States 


navy during the Rebellion. 


William (iuttenberger, a pioneer resident 
of Sacramento, Cal. and formerly a mem 
ber of the Board of City Trustees, died Sep 
tember 15 at Dutch Flat, Placer county, Cal. 
where he had gone in search of health. Gut 
tenberger built the first iron foundry in Sac 
ramento in 1850, and continued in that busi 
ness up to the time of his death. He was a 


native of Germany and GS years of age 


Viv. Franklin Smith, president of the G. W. 
& EF. Smith tron Company, Boston, died at 
his residence in that city wet. 1. Mr. Simith 
was born in Boston Oct. 16, 1831, and re 
sided there all of his life. ILe was a nephew 
ol \\ 


ihanufacturers of the city and the founder, 


Smith, one of the pioneer iron 


in IS36, of the concern of which Mr. Frank 
lin Smith was the recent head. Mr. Smith 


Wis ndmitted to the tirm in S53 


John Davies died of heart failure Septem 
ber 16 at his home, 307 Fourteenth street 
Brooklyn, N. Y. He was 64 years old. Mr 
Davies was born in the village of Clydach 
Wales, and came to America at the age of 
17. In IS61 the foundry of Howell & Sax- 
tan, in Brooklyn, was established, and Mr 
When 


after thirty years this firm was dissolved 


Davies became its superintendent. 


Mr. Davies built a foundry and established a 
business with his son, John J 


South Brooklyn 


Davies, in 


HLenry Ott, vice-president and secretary of 
the Ahrens & Ott Mfg. Co. of Louisville 
IKv., amd one of the founders of the com 
pany, died October 9, from lockjaw, result 
he from oa fall a short time ago 

Mr. Ott was born in Dissengen, Germs 
l‘ebruary 3, 1S43 At am early age he cami 
lo this country and learned the plumbing 
trade with Mr. Theo 


being admitted into partnership under t 


Vi bale ol 
humble beg 
Mig. Co., in which Mr. Ott was always 
prominent, hard-working and efficient off 


William B. Bement, the well-known Phil 
adelphia manufacturer, head of the machin 
ery-building firm of Bement, Miles & Co 


died fat 


Ahrens, afterwards 
1e 
\hrens & Ott. Out of this 
hning sprang the Ahrens & O11 


Philadelphia, October 7, aged SO 
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years. ‘The deceased was born in Bradford, 
N. H.. May 10. 1IS17, the son of Samuel Be 
ment. who combined the callings of farmet 
and village blacksmith. At 17 he became 
apprenticed to a machinist at Petersborough, 
\. HL. He served but two years out of the 
three for which he had been bound, when 
his gbilities were such that he was taken 
inte the firm. In IS#2 he removed to Indiana 
to superintend machine shops at Mishawaka. 
but before he arrived the works burned to 
the ground. In 1847 he returned to the East, 
built cotton and woolen machinery for the 
Lowell Machine Shops, and ultimately as 
sumed Inanagement of the pattern and de 
signing departments. He retained this po 
sition for six years, and by it made a repu 
intion as an inventor, designer and draughts 
miata. «=o Te went to Philadelphia in TSo1, ac 
companied by his nephew, G. A. Colby, and 
they associated themselves with B,D. Mar 
shall. the owner of machine shops, from 
vhich the present establishment of Bement, 


Mliles & Co. vrew. 


The Murray [Molding Machine. 
One ibjeet on Which the average foundrs 
doing a general business bas found against 


he general run of molding machines, has 


been the cost of providing special patterns 























wl oaimateliplates. The expenses connected 
therewith has prevented the use of molame 

achines in 
large quantities 
We illustrate 


las been designed with the object of using 


any pattern, as ordinarily made, without spe 


any but special jobs, made in 


herewith a machine which 
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cial preparation, and also constructed to take for the cope, the reverse from the one used 
flasks of any depth. With split patterns noth for the drag 
ing is required but the use of the plate shown ig. 2 shows the machine as it appears 


in Fig. 1. This plate is made to fit both cope in operation, with a follow board of this 
and drag and has drawn across it at right ivpe and a pattern upon t for a railroad 
angles a number of lines, equally divided, truck end. The machine is built in any de 
sired size and copes and drags of different 
depths may be used to save excessive sand, 
Without making any changes in the ma 
chine outside of supplying an extra thick 
hess below the follow boards. With two 
trueks in operation, there being only one 


shown in Pig, 2. the capacity of the machine 


They be Vastly inerensed, 














Ty Which the ndjustiment of the pattern on 
either cope or drag side becomes ab easy 
mintter. Tn operation the pressure is applied 
from the top, avoiding the danger of shifting 


the patiern from its correct position 














Pigs. Oo and bf give different views of the 
machine, whieh may be operated by either 
steam or Compressed air, though the use of 
the latter is recommended for Various rea 
sons. The machine is the invention of a prac 


tienl molder, J. Bo Ramp. foreman of the 














Murray tron Works, Burlington, lows. It 
cuh be seen in operation at their works and 
Wwe understand they are preparing to place 
When patterns are irregular and require them on the market. Its adaptability to all 
a follow board in ordinary molding, the only Classes of work and its ability of being oper 
extra cost incurred in using them on this ated in a small way or extensively should 
machine is to provide an extra follow board — offer a wide field for its introduction. 
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The Value of Physical Tests.* 
By S. S. KNIGHT 

The udvent of various systems for the 
erading and mixing of irons by physical tests 
has led ine to think that this topic, although 
old, may yet afford opportunity for inves 
ligation. Especially within the last year bas 
much antagonism been shown between the 
exponents of these systems of physical test- 
ing and consequent foundry regulation and 
those who are using the means of chemical 
science to the same end, It is a strange, but 
nevertheless noteworthy, fact that the pro 
muleators of mechanical testing have but 
one criticism: to make on the work of their 
antagonists, and that is that their employ 
ment is not economical. As to how far their 
Claims are substantiated by facts, we will 
how proceed to investigate. 

According to the best authorities mechani 


“ul nmalysis is founded upon the discovery 


that the shrinkage in iron varies inversel) 
as the silicon contained therein. Tersely 
speaking the measure of shrinkage is equiva 
lent to the determination of the silicon. To 
experimentally determine if such be the case, 
two bars were cast one foot long and one 
half inch square, the same being the mea 
surements preferably used by mechanical 
ahalysis. foth bars were cast from the 
sume ladle of iron, one with the metal very 
hot and the other after the metal had been 
re-leated by the addition of Jess than five 
tenths of one per cent of ferro-manganese. 
ime was given for the surface of the metal 
to strongly glow and then the second bar 


was poured. The bars analyzed as follows 


BUMCON 502 ces cwess ea esate 2.256 per cent. 
Phosphorus . 650 

aaa 
Manganese Bees Get 412 
Shrinkage per linear foot.... Pera 


Silicon Se he ee eae 2.197 per cent 
PRIOEDHOTUS ...<....5% as AES 
Manganese ... Seine eae es 1.112 
Shrinkage per linear foot. 7 in 


Both bars were cast in the same position 


and aside from the treatment mentioned all 


* Paper read at the Cincinnati meeting of the W 


rn kFoundrymer Association, October 18-20. 1897 


conditions were helu as nearly alike as pos 
sible. According to theory our proportion of 
silicon in the second bar should be 11:17::X 
(or silicon in the second bar) 2.256) or 
XN=1.450. You will note that this is .738 per 
cent less than the actual silicon contained. 
We are not surprised that Mr, Keep and the 
other exponents of this system are more or 
less prejudiced against chemists at large if 
they suppose that one-half of one per cent 
is the ultimate accuracy of their practical 
knowledge 

Let us look at the same case from the prac 
tical siae. Supposing we knew the silicon 
of the first and second bar and the shrinkage 
of the first, to find the shrinkage of the 
second, 2.256: 2.197T::X% (or the shrinkage of 
the second bar) :11 (the shrinkage of the first) 
Or Bah. 

Suppose this iron were being used in a 
-4-foot cylinder flanged at both ends, then 
the error in estimating the shrinkage would 
alimost be one-half of an inch or enough to 
insure both flanges shrinking off. And yet 
in the face of all this it is Claimed that the 
physical test system is economical, Let us 
take a glance at how such saving would 
result from the use of this system in a shop 
casting one such cylinder in a flask every 
day. From our previous observation we see 
that if the rule were adhered to our casting 
would be lost regularly, and counting $10 as 
the total cost other than metal for such 
cylinders, we would have in one year of 310 

orking days $3,100 lost on the work alone. 
or enough to maintain a chemist and labora 
tory in opulence. 

No doubt Mr. Keep will say that if the 
lirst casting is lost through shrinkage, any 
ene would use more soft iron. In that case 
his system becomes but a means of guessing 
ind not an accurate, scientific method. 
When capitalists’ millions and ali of the em 
ployment resulting therefrom are submitted 
to the chance of a guess, no theory that 
haintains such a performanee can be ealled 
au discovery or its constant use be honored by 
the name of a system, 

When it is stated that it was discovered 
that shrinkage varied inversely with the 
quantity of silicon contained in the metal, it 
should be Known that the discovery was 
only partly made. The facts are that shrink 


age varies directly as the content of sulphur, 
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manganese, combined carbon and titanium. 
and inversely as the silicon and phosphorus 


comtent. Llowever, this variation is in no 
case in a true ratio, siuce the more of the 
affecting metalloid the iron contains, the 


more is its action facilitated or hindered as 


the case may be. 
We suppose that all will acknowledge that 
each foundryman should strive in every way 


to better his profession, If it were not for 


this constant groping after the truth and 


the actual facts, what would cause the large 
the the 


attendance at meetings of associa 


tions? In connection with this desire for 


facts, please think of two foundrymen, one 


possessing a Inboratory and chemical facili 
ties and the other with a testing machine, 
price $200, The first through constant ex 
periment and careful analysis would soon 


become n master of his trade, while the other 


would be bound completely by the rules of 
the system he was using. Ile would be 
forced to bid only for work such as he had 
made, since he would be unable to form any 
idea of the requirements or cost of new 
work. While the first could be constantly 


cheapening his process and adding to his 


store of inetallurgical knowledge, the second 


could never make any discoveries or ad 
vancements in mixing his metals. Let me 
vive an example taken from fact of the 
actual utility of chemical facilities. A 
foundry never before having made alkali 
kettles wished to bid upon such work. -A 
sample of an old kettle was obtained and 
analyzed. ‘The work was secured and 15 
ten-ton kettles made without a single loss. 
Such facts speak for themselves and show 


conclusively the actual value of scientific 


iInethods as applied to practical industries. 


Of all the discoveries that have been made 


in recent years in iron metallurgical work 


there has been only one that a foundryman 


equipped with a mechanical testing outtit 


could possibly have made and it is a notice 


able fact that even this was made by a 
chemist. It refer to Mr. Outerbridge’s dis 
covery; and here it would be well to ob 
serve that facts are found out and discoy 
eries made only after patient, methodical, 
intelligent toil, and are very seldom, if ever, 
the results of lucky guesses or haphazard 


work. Doubtless had it not been for his 


chemical research along the line of his dis 
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Mr. 
arrived at 


covery Outerbridge have 


which have made 


never would 
the conclusions 
him so justly famous. 

Before leaving this phase of our subject, 
let me cite another instance where chemical 
science scored a point that mechanical 
While 


found 


test- 


ing never could have made. using 


that 
mixtures 


high manganese irons we our 


test-bars made from these invari 


ably broke, higher than a corresponding mix- 


ture of low manganese metal Scores of 


analyses were made to prove the cause of 


this phenomenon and in every case high 
manganese was shown with no other phe 
homenal feature, Low manganese irons 


were tried having 


the 


enough ferro-manganese 


added in ladle to place the content of 


this element over one per cent. The results 
were the same as if originally high mangan 
ese iron The 


show lor 


had been used, Iwo test bars 


riven below will themselves the 


advantage of strength to 


gain in ultimate 


be made in Both 


this manner. bars were 


cast on end and broken 36 inches between 


supports ona Riehle machine having the load 


applied at the center wi a uniform accel 


eration, 
lirst) bar 

928 pounds breaking strain 

SS neh deflection, 


71 inch thickness. 


13 ineh to one foot shrinkage. 


ou ineh width. 


lis analysis was as follows 


PRICON ack cents eaeas LOS per cent, 
Phosphorus JOS 
Sulphur O50 
Manganese 1.002 


Phis bar had a small 


the 


dmount of 


ladle, 


ferro 


manganese added in the iron be- 


ing held until it flashed strongly before 
pouring 
Second bar: 


736 pounds breaking strain 


OF inch detlection 


USS inch thickness. 


12 inch to one foot shrinkage 


width 


The analysis of this bar 


Was practically 


the same as of the first except in mangan 
ese, which was .712 per cent. It was also 
a plainly noticeable fact that the chill was 





13 


less deep and the grain more uniformly 
‘lose \s farous known this work was 
original with the author, and although the 
enim im strength and diminished chill was 
so creat no detrimental qualities were given 
thre IVon e@Ncepl the increased shrinkage 
Which was directly due to the imcerease in 
colbined carbon, which the metal took from 
tiie Terre ibheahese 

ilundreds of corroboratory bars and other 
tests might be given, but these will prove 
the correcthess of the statements made as 
Well oS canis CV lle rice could. In cohnectlot 
Vith manganese and its influences upon chill 
it will no doubt be interesting to kuow that 
Hiuathy eal heel foundries are using ferro 


hvanese to keep down the chill, and thus 


are at liberty to use greathy increased quan 
tities of remelt im their mixture and very 
litthe pig inetal The ferro-manenanese is 
melded in the ladle as described and as much 


remelt carried as So per cent. The action of 
Lhe taheahese seems to be to inerense the 


von aid to eliminate the sul 


conutbinedb ent 


polaver Phe first effect will be readily eX 
plained by the analysis of ferromanganese 
Which will run about as fouows 
Manganese : R SO per cent. 
Combined Lilo S 

bron “2 


Phe second or elinninating action has as yet 


hol been satisfactorily explained although 
it is known that preferentially sulphur com 
bines wW higheanese instead of iron It is 
known, however, that the action is greaths 
facilitated by the presence of a basic shag 
shtml call elallurgists who have investigated 
the scienee of menullography agree that no 


pig metal even when cold is free from slag 


so that when liquid, its presence is almost 
eer resuming this to be the ense. the 
renetion would take place as in the basi 
Steel furnace; the sulphur oof the irom sul 
phide combining with the ninneanese snd 
neain co ining with whatever base of the 
ntikatlies or alkaline earths that might be 
present ln cooling, this slag would nmatur 


wily separate itself from the metal in a 
larger degree, and hence its method of elim 
Ihnating sulphur 

While speaking of the relative value of 


physical tests, it may be interesting to con 


sider briefly their worth as absolute mea 
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surements of the qualities of various mater 
ints. Lt will be understood that the value of 
any test is in a direct ratio to the similarity 
of composition and structure existing be 
Iween the test piece and the tinished product 
Whose qualities are sought. Since Bessemer 
steel is more homogeneous than most oumser 
erades, tests taken from it are far more cor 
reel and more closely approximate the quali 
lies of the heat than those taken from: open 
hearth billets. Tlowever, in the best Besse 
ner ingots the segregation of phosphorus is 
so great that tests taken before the metal 
its passed through the mill, are of litthe ab 
solute value.  Tlow much greater then must 
mM othe chanee of error in determining the 
jualities of cast iron which has been melted 
hoa ellpola, Where the imore fusible com 
Honents Of the irom mixture melt, and are 
lapped out leaving the more refractory to 
Conlie Out at some future tap. 

lt has been common experience in one of 
the lirge foundries that the first tap of the 
day Was uniformly softer thiam that of any 
other time during the heat, when the same 
mixture Was being charged on. A few 
unhalyses Upon this point taken on three sue 


cessive days may be of interest, 


FIRET METAL TAPPED OUT. 


SOOM as aie cae wele ea awe ae haved 2.739 per cent, 

Silicon . ZUG! 

Silicon Bees . 2.624 
Mastvsis wo rteeet POURLH TAF 


FREECOM ‘seascapes Dale sewn katene es 2.102 per cent 


‘> - 
Silicon Wy 


Silicon ose ° ° Loon 


In connection with what has been written 
of date upon the comparative fusibility of 
mird ane soft metals, these analyses seem 
io bear valuable testimony. Phe author's 
intimation in oa previous paper that invari 
ably hard metals would fuse at oa higher 
letmperatare that soft ones has been se 
verely criticised Lack of time has been the 
only cause for not making a number of ex 
periments upon all brands and grades of 
metal to establish the truth in regard to 
this matter, Towever, the analyses given 
would seen: to strongly support the author's 
theory, and it has been without exception 
our experience that regardless of the combin 
awlion of metalloids, silicon is the most potent 
factor in determining the temperature at 
Which cust iron melts, 
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Before concluding, one means of physical Molding Sand.* 


esting whieh has demonstrated its merit 
ust be mentioned, and that is the micro By D. H. TRUESDAI 
Scope The invaluable worl vhieh las been In these progressive davs when there is a 
done in the last year by the foremost inves constantly growing demand for castings of a 
eators in the field of iron metallography hetter quahty, and foundrymen are striv 
is made the microscope in the hands of the Me ik every way to make better work. and 
xperienced and competent etallurgist, a nomaiy cases failing to produce satisfactory 
ecessary adjunet to every progressive steel esull IT sccnis proper to call your attention 
ind iron founders The discovers ind isola to What | believe to be One of the most 
on of martensite has cleared away the proihe sources of failure 
sts of ignorance and doubt concerning the Molding sand being the Host important 
suse of the famous phenomenon of Gore Paetor in the production of good work. it 
| only remains for the chem st to settle for ollows that it is of the gvrentest Mi portanee 
ver the dispute of the eminent: mieroscop that the utmost care should be taken in 
is. Osmond and Towe, as te whether this Mhecting sana that is the most suitable for 
partensite is an allotropie form of ferrith The Work to be maak \t the same time it 
ron or but a kind of iron cart de. and if so S Tihportant to obtain a more thorough 
to determine its composition Personally it Knowledge of the elements of which the 
ay be said that we have been using a mi Hest sind composed 
roscope in our laboratory for the last year ‘he first thing to be taken into considera 
ind it) has given perfect satisfaction The Oo ois What are the mecesssary elements of 
longer it is used the more necessary does it Holding sand, and in wl proportion should 
weome and the more valuable does it prove thev be combined There are four qualities 
self to bn Hons that are absolutely necessary; these 
the elaboration of the knowledge of the cat refractory qualities, porositv. fineness. 
vorld upon the constituents of iron and its Nel wt SUPE bent bond etous take these up 


. nou rele an 
onsequent physical properties has proved to , : hamed 


: l‘irst. refractoriness he nT . 
ss f erent commercial value or instanes l ( Ihe element Which 
possesses this qualitv in the vrentest oT” 
1 determining it irom to use im dyin degres 
s silica Silica is found to be a component 
eld castings the sumnount rf ferrite con 
| i he lou ; 
rl tho ctll thre ssrmel thrvd Ss furnished to the 
iined in the iron proves » be in proportion ; 
Oumar Vina, but oftem im sue stialh propor 
o the number f lines of torees per unit area 
’ won ir Uv ‘ is Tlie le sabe is absolutely worthless, 
+1 4 ha " ‘ Ce 1 ~ rT pDenrivi » ; 
hat the metal ill urs Some peariyl eine practically non-fusible. it follows that 
rel cementite should he present howevel rhe oR TITY the largest pereehtizce ol 
no order that the elds on LV Possess The pre liccsy threat tL IN) POSSI bole to work will give 
or qmiount of residual magnetism his ( est rosults Only suflicient alumina 
ows one application of technical sctentith shotld be present te form a perfeet bond in 
cnowledge to industrial work conection With the water necessary lo 
open] , | omple 
in eomobenion j mat a stated that the bake the boned complete 


\L\ eNpPerlenece ll 1! Poulain’ s bus <N 
onunercinl value of a laboratory will be i : ; : MIST EM 


Wing been altogether ino the lime of light 

eet proportion to the liberalitw of its equip 
Istiles Stich ms Stove polsate hollow wore 

ent and to the competency of tive Operators 
inl work of a similar character, DT shalb con 

miploved Practical tests wv il} toe Poul vial 


He dvVsell to what lL believe to be the best 


‘ ‘ le wre i: ‘ ’ re able ap 
ible only as | Si mitde on li and for work of that class 


t . lhe \ for: set ; 
yiratus. snd mav be put down tor a fa b take it. to he sebfievidont that the cae 
} 
‘mm of <1 v roy trend 
iat no system Of tenting © _ re WOPerties TeCeSSAEs nh meokling sand are 
ver be li 1 the ingenuity of a 
will ever be equal to U ; lien and alumina Phe presence of lime, 


rained and competent man, situated wit 


his disposal that he may 


such facilities 


use his knowledge to the best advantage Fo ceva Association, October 18-20, 1897 





138 “TAE FOUNDRY 


magnesia, metallic oxide, ete, are detriment 
ak OF course, TL know that it is practically 
iipossible to get sand with just the proper 
amount of sitien and alumina in combina- 
tion. To remedy this trouble, L have found 
the best way is to Imake the mixture your 
sely. To do this in a practical manner all 
that is necessary is to get the pure silica, 


or as hearly so as possible, and it can be 


got up to 95 per cent pure, and mix witli a 
tine, strong sand containing at least 60 to TO 
per cent alumina. It is impossible to give 
the exact proportions it would require in 
ench case owing to the variation in the 
sunds that are found in different parts of 
the country. Theoretically, the proper pro 
portion of silica is 90 per cent to 10 per cent 
of alumina, but it will be readily seen that 
these proportions are, in the every-day hurry 
and push of the modern foundry, very dit 


ficult 


o keep up, as the clay in the strong, 
fine sand vitrifies, and adheres to the cast 
ings ench day, so that the proportions would 
be changed after each heat. 

L have found from practical experience 
that rom oo to 40> per cent of silica, with 
such sand as I spoke of before, gives the 
best results, making castings with a smooth 
surface and sharp lines; and also, what, in 
mV estinuition, is of sreater LM portance, en 
abling the foundryman to dispense to a very 


lnrge degree, with the use of foundry fae 


There are on exhibition here some speci 
mens of “ait castings; also, some ordinary 
stove plate made in the manner spoken of, 
that will speak for themselves, which you 
are invited to eXiimine. 

Second, porosity: It is hardly necessary to 
say much about this, as every one under 
stands its importance. It will be found that 
by the use of silica, owing to the crystal 
formation of the particles, this property will 
be preserved to a degree that will, in a great 
wlany cases, render venting unnecessary. | 
have seen large and intricate castings that 
have been considered hard to make, owing 
to the difficulty in venting them, made with 
complete suceess without the use of a vent 
wire, Which result was brought about solely 
by the use of silica sand. 

Third, fineness: This is a matter for whieh 


there can be no rule, as the term: fine sand is 


au very indefinite one. What one foundry- 
ian terms fine sand another would pro 
hounce coarse; so the question of a proper 
degree of fineness must be left to individual 
judgement, in accordance with the work to 
be mide. Lo wish to say, however, that in 
ny Opinion, a proper use of silica will en 
able the foundryiman to use sand that is 
inuch finer than is commonly supposed pos 
sible on medium heavy work, thereby mak 
ing castings of a better surface than with 
coarse sand, 

Fourth, bond: By this is understood that 
constituent which joins and holds the parti 
cles of silica together during the process of 
pouring, lor this altunins or clay is found 
to be the best, as silica, having absolutely 
no adhesive powers by itself, must have 
sole taterial possessing the adhesive or 
“sticky property necessary to hold the par 
ticles) together while the mold is being 
filled. No more alumina or chiy should be 
preseat than is hecessary, as any increase 
vver the proper percentage makes — bad, 
reugh work by its melting and adhering to 
the castings, causing evtra expense in clean 
ing, aud at the same time incurring the lia 
bility of loss; in inany instances causing 
blow-holes, owing to the increased density of 
the mold, thus preventing the rapid escape 
ol the gases. 

As we have to use water to complete the 
bond, and depend upon it to keep the mold 
intact while being poured. it follows as a 
matter of course that the sand that will 
stand the use of the greatest amount of 
Water is the best sand. Ino all cases as 
much water should be used as possible and 
at the same time prevent “blowing.” 

A judicious use of more silica in the sand 
Will convince any foundryman of its value; 
and once having proven it, no backward 
step is likely to be taken. 

The ideas presented in this paper are sole 
ly the result of several years experience in 
ihe use of silica sand having proven 
to Iny complete satisfaction its value in the 
production of good castings. 

Phere is another feature in connection 
With silica that T have not spoken of, but it 


is well worth considering; that is, its use in 


Inaking cores. It will be found on trial that 
cores Inade with it alone, and oil, will result 
in smoother, cleaner castings than any other 
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core sand, at the same time dispensing en 
tirely with “core wash” of any kind, as the 
refractory powersof silica absolutely prevent 
burning of the sand 


any eausing the core 
to fall out at the tap of the hammer, leaving 
a very smooth, clean surface; better than I 
ever saw by the ordinary 
Also, the 


again immediately, as it is in no way injured 


wav of making 


Cores, sand e¢an be used over 


or changed by having iron poured on it. ex 


1 


cept to be discolored bv tne burning of the 


oil, which does not alter its value. T have 


tried this repeatedly, and know from exper 
ience what T say is true. A trial will con 
vince any one of the fact. 

I cannot but believe that a more thorough 
study of the value of silica in molding sand 
will result in what all engaged in the busi 
hess must admit is 


greatly to be desired: 


that is. the production of better and smooth 
er castings, resulting in economy in clenning 
finishing, ete. as well as gratifying the pride 


of every true foundryman. 

Progress of Compressed Air for Mechani- 
cal Purposes.* 
By J. F, LEWIS. 

The subject of compressed air and its uses 
wide field of investigation. Com 
fast 
agent for transmission of power. 


offers a 

efficient 
It is not a 
new power by any means, as we find experi 


pressed air is becoming an 


ments in compressing air were made more 
than a century before Christ, and its appll 
cation to industrial purposes dates back to 
the last century, but its success as a mechan 
ical power must be credited to the modern 
engineer of this day. In his hands it has 
become a powerful, efficient and most inter 
esting agent. 

It was first applied by Cubitt and 
in IS51-4+ to the sinking of 
The 
pressed air was used to any extent success 
fully, was in boring the Mt. Cenis tunnel, 

In America, it used by Mr. Walter 
Shanley in driving the Hoosae tunnel, from 


srunell 
bridge caissons. 


next engineering work where com 


was 


IS6S to 1ST4, where it proved very successful 


in the saving in cost of construction and 


time of completing the work. From this time 


*Paper read before the convention of the 
American 


May, 1897 


Foundrymen’s Association, Detroit 


on, the use of compressed air increased very 


rapidly for underground work-— tunneling 


and mining. 

There is no State in the Union where com 
pressed air has been used to any greater ex 
tent than in Michigan, and she can boast of 


the largest air plants in this country, first 


adopted in the iron and mines of 


copper 


Lake Superior im about IS76, since whieh 


time--twenty-one yvears—there has been 


Inined with compressed air 102.2908,757 tons 


of iron ore, gradually increasing each year 
from 1,025,129 tons in IST7 to 10,596,559 tons 
L£ST1L.131 tons 
ISTO to IS7T6 in 
the output of ore was 6,591,780 tons, 
The 
number of pounds of copper mined from 1SS0 
L407,515,051. 


From this statement you can get some idea 


in SHO. An average output of 


per vear. From the year 
clusive 


oran average of 941,684 tons per year. 


to IS9T in Lake Superior is 


of what compressed air has accomplished in 


the United States during the last twenty 


years. 
The application of Compressed air for me 
chanical purposes was first started in Paris 


by Victor Popp, in ISTO, consisting of two 


small compressors and two steam engines of 
This 


used to operate pneumatic clocks, and has 


(§ horse power each plant was first 
how increased to 24.000 horse power for The- 
chanical purposes. 

In 1892 they compressed 6.SS7 millions of 
cubic feet of air. They have a system of 105 
niles of Compressed air pipe laid under the 


which 41 
tnntic clock service and about 64 miles for 


street, of miles is used for pret 
the transmission of power, used for the fol 
lowing work: 

Lithographic presses, 


printing, stereotyp 


ing. circular saws and others, machines to 
cut cloth, pumps, grindstones, lathes, rolling 
presses, refrigerators, ice boxes, coffee grind 
ers, rousters. ete., milling, drilling, planing 
machines, drving machines, liquid mixing ap 
paratus, sewing machines and others, chop 


ping, grinding machines, special sewing ma 


chines, eutting machines, silk looms, ma 
chines for electroplating, embroidering ma 
chines, tin-smith shears, ventilators, trim 


ining manufacturer, carding, pressing, clean 
ing machines, comb factory, dvnamo motors 


machines for physicians, pharmacists and 


dentists, machines for seltzer. machines for 


bakery, wood working machinery, sieves, 


polishing machines, book binding machinery, 
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letter envelope sticking machines, shoemak 
ing machinery, motors for aero-heating (hot 
nin) motors for ventilators. motors for dyna 


Hos a 


d cold storage rooms, passenger and 
freight elevators, beer and wine raising 
blow pipes 

They are also running street cars by com 
pressed air, known as the Mekarski system 

The applications of compressed air for 
power purposes are very numerous and new 
work is found for it continually. There is 
of course, great diversity of opinion and 
practice among engineers as to the means of 
transmitting power, either by steam, elec 
tricity helt wire rope or compressed air 
\ir, perhaps, is the only one that is in every 
case possible. It would be hard to find an 
engineering project in which air would not 
fit the conditions as a power. 

Very little progress was made in the use 
of air for mechanical purposes, except in a 
very crude way, until the past five vears. If 
is now becoming universal for use in ma 
chine shops, boiler shops, railway shops, and 
I was going to say foundries, but we tind 
very litthe work being done in foundries by 
compressed air. Some few foundries are par 
finally titted with air for hoisting and clean 
ng castings 

The Detroit Bridge and Iron Works write 
“We are using compressed air for hoists and 
riveting. but know very little about it) in 
connection with foundry work.” 

The Russel Wheel & Foundry Co. have re 
cently commenced using compressed air in 
their construetion work, working a pneu 
matic riveter, which proves most satisfac 
tory 

The Link Belt) Machinery Co. use air i 
their machine shop for air hoists and port 
able air tools: in their foundry for hoisting 


ons 


Phe Bass Foundry and Machine Works use 


air in their boiler shop and in the steam 
forge «le partrrenst They believe 11 could 
be employed to advantage in their machin 
and foundry departments. 

The Deering Harvester Co. write as fol 
lows “Wei probably lave ino use ine thi 


neighborhood of 75 to 100 pneumatic hoists 
for lifting various kinds of work in our fac 
tory. We use it in foundry practice, in hand 
ling our castings, for raising vertically and 
horizontally, we use it on testing machines 


Wwe use it on machines for pressing castings 


on to shafts and on many of our pouring 
cranes im our foundries, as well as numerou 
other sinall appliances and we cannot say too 
much for it rhe writer feels like saying 
that the compressed air problem, or what 
an be done by compressed air, has not been 
reached by a great deal, and is in some res 
pects on a line and par with electricity.” 
Phe Whiting Foundry Equipment Co. are 
Ising compressed air for operating elevator 
ana mveyor for carrying iron, coke. ete 
o the foundry charging floor, also for air 
traveling cranes, one of four tons capacity 
one of five tons, and one of ten tons, and 
Several vertical hoists in various parts of 


thein plane They also use it for operating 


Pe idl 





“a 
pneumatic chipper, caulker bat riveter, Phes 
have no doubt oof the CCOMOTLY, usefulness 
and efficiency of compressed air. 

Mdward S. Cramp, superintending enginee! 
of the Win. Cramp & Sons’ Ship & Engine 
Building Co.. Philadelphia, writes as follows 

We are using the compressor for the pun 
pose of riveting, drilling and reaming, caulk 
ing ship and boiler work, blowing tires for 

vet heating, cleaning castings, running 
punching and shearing machines that were 
formerty driven by stenim, and we feel sure 
that this extended use of compressed air lia 
resulted in an increased efficiency in the per 


f 


ormance of our work.” 
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Railway machine shops, locomotive works work of two men. Rail drill saves the work 
ind boiler shops have made great headway of two men. Devices for operating transfer 
n the use of compressed air. The A., TP. & table saves SO per day Device for revolving 
S. Ff. railway installed an air plant 2.00% driving wheels for setting valves saves the 
ubie feet per minute, and are carrying this labor of two men Device for shearing bolts 
iir through about tive miles of pipe aroun saves the labor ef two men hirty hoists 
their works. Since this plant was installed in shops save the labor of 1OQ men at Sto 
they have purchased eight other compressors per day Device for loading and unloading 
for the different line shops. They report a oil at Storehouses saves S86 per day over the 
creat saving in cost ever the old method by old method. Jack for pulling down car draft 
using the Baird Portable Machine Com sills saves $10 per day. Device for fitting up 
pany’s tools run with compressed air. With hose couplings over the old method saves S15 
he 10° reach stationary riveting machine per day. Pneumatic painting machines, one 
they drive 2,000 rivets per day of ten hours Inan does the work of ten using the hand 
with three laborers at oa total cost of S4.75 brush Machine for tearing down old ear 
per day. Compare this with hand labor roofs saves SS per day. Jack for raising and 
three men, total $7 per day, and driving onl) lowering freight and passenger cars makes 
200) rivets. aun average saving of three men Drop pit 

The OW riveter, combination flange punch makes an average saving of three men. De 
ind riveting machine, and the bridge and vice for. sanditie cimines saven au deen 
virder riveter, will each average about the Shifter for switching cars in shep yard 
sume as the 10° reach riveter. saves S50 per week Device for cleaning 

The truck riveters, one machine operated conches saves ten men Deviee for rolling 
by two laborers, total $5 per day, drive 300 nig makes a saving of two men over the 


rivets in a dav of ten hours. as compared : 
. . old method. Device for white washing when 


wit F vbor, three men at a total of Ss ; 
ith lame labe l ( bn use, will do the work of ten men with a 


nthe same class of work will only drive 175 arene? 


rivets, ’ ' oil 
in The Illinois Central Railway Co. installed 
The frame riveter will average about th: : 
, anoair plant in their new shops at Burnside 


S yas the true ‘iveter ‘Fo tav-boh 
uni : he ck ri ©] Mh _ . ; of about 2.000 cubie feet free ain por Tiibhiite 
breaker will make an average saving of SS P 
‘ In a letter from Mr. Win. Renshaw, super 
a dav. The tank riveter will make an aver : os ; 
ntendent of machinery, he says 
age saving of S1O a day The mud. ring ‘ 
ize Savin ~ day We are at present using 


i 


compressed air 


riveter will drive as many rivets as can be , ; ; 
D for the following Purposes Klevating sane 


lis Maa tO Tt, 4 wi nake a saving of from 
minded to i in llimake a savi a ) ut engine sand house. elevating oil at. oil 


512 eros : ‘or : ‘lass 1 P Not 
wWto Slo a AA for that ela of work 0 house, hoisting heavy castings and parts at 


only does it make a great saving. but it in j 
I SI I ke I ; machine tools, ele fore meg couplings oui ni 


sure ver . , ® being entire illed : . 
res every rivet hol welne entirely fille hose, operating evlinder boring bar operat 


: insures tig ‘k. while wit and 
md insure tight work hile ith lise ing valve facing machine, filling cylinder of 


driven rivets in mud rings a large per cent 


hvdranuhle presses, removing and applying 
of them invariably leak and have to be lriving tires, testing water puny ifter 4 
( l phy l s s bio Velte till ms 4 7 
ey ’ * re Xe ‘St: ‘Uttel 

ked or fullered up Phe stay-bolt cutt pairs, drilling with motor, tapping with 
Will do the work of fifteen men. This ma notor, reaming with motor, clerninge boiler 
chine will very easily cut off 1.500 bolts an cleaning machinery nun ng jacket rive: 
‘ iis Ie ! _& ’ ( in PIChe r cy 

hour, while when cutting off by the old oles, taking old paint off tin reofs. rollin 
. taking aint o 1 roofs, ro oe 

method of hand hammer and chisel. it goes ind beading flues, chipping, cutting. eaull 


very slow and is hard work. “The rotary tap ne, sinall bull dozer, elevating water from 


ping and drilling machine will do the work deep wells, testing air and driver brakes 
of four men. The rotary grinder saves the elevators in store house, operating letter 
work of six men. Rotary saw for sawing presses, cutting out stay bolt stubs. jaekine 
car roofs saves the work of four men Pheu up cars and trueks cleaning ebeatdl me 
matie hammer will save the work of three coaches, cleaning upholstered work. burnine 
men. Crown bar bolt machine saves. the Paint off coaches, painting cars. sand blast 
work of three lathes. Rail saw saves. the ends of cars, gasoline heater, cutting off stay 
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bolts, screwing in stay bolts, rivet forges. 
one blacksmith forge, pressing in driving 
box brasses, operating flange clamp, swedg 
ing flues. 

“This is the list up to date, but we are 
finding further use for compressed air every 
day, and we could not afford to be without 
it. 

“T consider it the best means of transmit 
ting power in and about shops: First, on ac 
count of the many uses to which it is adapt 
ed and the simple appliances needed in con 
nection with its use. Second, with but few 
exceptions in the above list, steam and elec 
tricity could not perform the work without 
more Complicated apparatus, and in a great 
many instances, air alone is applicable. 
Third, the appliances used and the pipe line 
are easily kept in repair by our own shop 
men, Fourth, there is no element of danger 
and the apparatus requires no skilled) me 
chanic to handle same, and it is safe to use 
in places where steam or electricity might 
be objectionable. Fifth. it can be carried 
erenter distances without loss than steam, 
and taking into consideration cost of plant, 
cost of maintenance, skilled help required, 
ete, it can be produced for less money than 
electricity. 

“As regards saving made over old methods, 
would sny, taking into consideration all 
things, that an average all round saving of 
25 to BO per cent could easily be realized. 
Take. for instanee, the saving effected by 
use of air hoists alone, which, though hard 
to figure, will assume large proportions 
when the amount of labor they take the 
place of is taken into consideration. 

“We figure a saving of 60 per cent in burn 
ing paint off passenger cars, and 50 per cent 
in painting freight cars und passenger car 
trucks.” 

Mr. J. HW. MeConnell, superintendent M. P 
of the Union Pacific R. R.. says: “Phe many 
savings through the use of air in the shops 
of the Union Pacific system aggregate S10, 
Om) per year in labor alone.” 

Similar statements to the above may be 
made of the Chicago & Northwestern Ry 
Chicngo, Rock Island & Pacitic; Michigan 
Central: Detroit, Lansing & Northern; Grand 
Trunk: Great Northern; St. Paul & Du 
luth: Pennsylvania System, Cleveland, Cin 
cinnati, Chicago & St. Louis, and many other 


railways who are using air extensively. 

The question is often asked, “Is com 
pressed air economical?’ We answer: Yes, 
if ab economical plant is installed; but a 
better answer is made by the railways, as no 
Class of mechanics or business men study 
economy so closely as railway men, and we 
point to what they are doing with com 
pressed air. 

The foundry is the birth-place of all that 
is grand and beautiful in iron construction 
Go to Pullman—visit the Pullman shops, and 
you will see a grand structure that cam 
from the brains of Corliss—an engine of 
24K) horse power, sending power through 
the extensive shops of the Pullman Coin 
pany. This engine was built to run the ma 
chinery at the Centennial Exposition in Phil 
adelphia, now 21 years old, but it is to-day 
seemingly as young as ever. This wonder 
ful machine was born in the sand. 

Visit the Michigan Stove Company's works 
and you will see a combination of beauty 
and art that will remind one of a flower 
sarden (perhaps I should have said a “Gar 
land” of roses), coneeived in the brain of 
man but born in a foundry. There is no 
doubt an equal opportunity to economize 
work in the foundry as in other branches of 
the industry. 

In a letter from an expert consulting en 
sineer on foundry practice and equipment, 
one who is well up in the business and 
stands high in his profession, but whose 
modesty would not permit his name to be 
used, he writes as follows: It is my opinion 
and experience that compressed air can be 
economically used in all) processes in the 
modern foundry. Primarily, I consider it the 
very best means of conveying the sand into 
the foundry and distributing it to the various 
floors of the molders. Secondly, it is an ex 
cellent assistant for the molder in cleaning 
his molds by jets of air under pressure 
Thirdly, I consider compressed air heated to 
the temperature of about 400 degrees and in 
troduced into a closed mold as the very best 
and most efficient method of drying these 
inolds preparatory to casting, and L believe 
the future will see great developments in 
this line \ mold which ordinarily takes 
from S to 10 hours to dry in a core oven 


with very uncertain results can be positively 


dried in 20 to 25 minutes by the use of hot 
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compressed air under a pressure of from 3 


to pounds, and the result is absolutely cer 
Furthermore, by this 


tain and perfect. 


Inethod the steam generated in the mold 
finds its way outward to the sand and vents 
the latter in a much more perfect manner 
than when dried from the outside in an oven 
colpressed air in its use as a 


ladles 


is now recognized as the best and 


Fourthly, 


hoisting handling flasks 


power in 
eores, ete., 


efficient method of doing such work 


ost 
Fifthly, the use of Compressed air for clean 


ng castings by means of pneumatic tools 


sand blast apparatus, ete. is also thoroughly 
ecognuized and well developed, and the effi 
ciency and economy of this method for clean 


ing is bevond question. Sixthly, the use of 


compressed air in a cupola for melting iron 


s well known, although the pressures her 
oOuUuTLCeS Seventh 


rarely exceed 10> to 15 


ly. the application of hot compressed air in 
core ovens for drying cores is another step 
taken in modern foundry practice, as 


to be 


t permits of rapid and sure work without 


the danger of burning cores, or of leaving 


sane raw, Whieh is constantly present im the 


core ovens as constructed and used now-a 
days. 

These heads comprise the particular appli 
entions of compressed air in the foundry and 
also comprise in a general way all the man 


ipulations in the producing of castings, so 


that it is perfectly safe to state that econ 
omy and efficiency dictate the use of com 
pressed air in every step in the production 
of castings from the raw material to the fin 


hed article 


The Buckeye Coal Oil Arc Lamp. 


We illustrate herewith the Buekeve Coal 
il Are 


for the 


Lamp. which is specially designed 


lighting of foundries and gives a 


light of from S00 to 4.000 candle power as 
necording to the size oft 
Mac 


experience wit 


lhkaav toe reauired 


lamp. The invertor of this lamp. Mr 


lead has had many vears’ 
light 


well as in this country. and it has many dis 


this character of both in Murope as 
tinct advantages over electric light for foun 
dry use. Tt is portable and can be moved to 
suit the work. thus if it is required to Concen 
Irate 


nore light on any particular work be 


ne done the Laiips ent be brought to ben 
however, the best 
the ligh 


would be to relate an incident that occurred 


on this work: perhaps. 


Inanner of deseribing the value of 
in the sale of same. On ealling at the iron 


foundry and seeing the proprietor, also thy 


Macleod was info 


sed ordinary torel la 


foreman, Ma threat 
ps and did not 


anvthing furthes nh faet thev had 


rmed 
They 
requ re 


ho Use for the light On tinally obtaining 


heir consent to show the light at work in 


tlre foundry some evening when custing. the 
lamp Was sent and started. sand although 
the foundry was full of stenm and smoke. 


dohewspaper could be vend in any portion of 


the foundry, the light penetrating the smoke 


easily and the foreman was seo 


delighted 


That he states now that he would not be 


SOLE MAKERS 
CLARK CINCINNAT! 0 


& 


00 


THE BUCKEYE COAL OIL ARC LAMP 


MACLE 








Without it at ans 


price Phe 


Hate cnn be 


adjusted vertical or lor Avital Just as «de 


sired Phe lamp burns crude or refined oils 


economically and safely inhel requires ne 


skilled attention. any ordinary Liborer being 


able to start it and it will burn for hours 
Without any attention whatever To re 
sponsible firms the makers are willine to 


send a light on trial and approval so that 


f their statements are not correct the in 
fending purchaser is not put to any expense 


Macleod & 
Clark. 4623 East Front street. Cincinnati, O 


Phe cnakers of the lamp are 





144 “TREFOuUNDRY. 


NOTICE! 


Advertisements in this column, 30 cents a line for 
each insertion. About seven words make a line. The 
Cash and Copy should be sent to reach us not later 
than the 2oth to insure publication. 

Answers addressed to our care will be forwarded. 


TO SUBSCRIBERS 
whose names appear on our subscription list, we wil 
give one free insertion under this heading to those in want 
of positions, the advertisement to occupy a space of not 
more than five lines. Additional space or insertions must 
be paid for in advance at re gular rates. 


FOR SALE No. 3 Root blower, used only a 
few months: to be replaced with largest 
size. Address Box 4, care THE FOUN 
DRY PUBLISHING CO. 


FOUNDRY FOREMAN wants a position. 
Capable of working sand or loam. Well 
versed in mixing and melting iron and can 
handle men to advantage. Address Ie. J. 
J.. box 5. care THE FOUNDRY. 


A FOUNDRY SUPERINTENDENT, or 
foreman, of recognized ability. will be 
open for engagement Jan. 1, Sus. Best 
references; ZO vears’ experience, Sas fore 
ian in light castings. Good habits. Ad 
dress Box 94, care The Foundry. 

WANTED A first-class foundryman with 
about $3,000 to invest inoa high-grade 
foundry. Splendid location and good 
business from the outside. Market rapid 
Iv expanding For particulars address 

M. X.. box 96, care THE FOUNDRY. 


WANTED-—A situation as brass) foundry 
foreman. Have had twelve yvears’ experi 
ence on both light and heavy castings and 
cub come well recommended as to mys 
ability in mixing metals and handling 
men, Address Box 97, care The Foundry. 


FOR SALE—Poundry and machine shop at 
Des Moines, Lowa, fully equipped. Will 
sell the personal property and lease the 
realestate for a term of years with option. 
Des Moines is the largest and best city in 
the state for manufacturing. For particu 
lars address S. 1) WILSON, 219-23 East 
First St.. Des Moines, Towa. 

A GENTLEMAN well known to the foun 
dry trade will be at liberty shortly to ac 
cept a position as manager or superin 
tendent of a foundry plant. Is a practical 
mechanic in all that pertains to foundry 
practice, both 


n iron and brass, chilied 
rolls, car wheels, ete. and capable of 


handling a large number of men wit] 


best results; is a thorough business man 
in buying, selling, making estimates and 
contracts. For 2 number of years past 
has been manager and conducted the en 
tire business of a large foundry plant, 
highest references furnished. Address 
box 93, care THE FOUNDRY. 


Stevenson, Field & Co., of Columbus, Ohlo, 
have established an eastern office at 616-617 
Vanderbilt Bldg.. New York city, which will 
be managed by Jas. V. Umberger. This firm 
are exclusive selling agents for ‘“Pencost” 
high silicon pig iron, also for Spearman 
Ameriean Scotch, besides representing sev 
eral standard brands of southern irons. Con 
nelisville. Virginia and West Virginia coke is 
also handled by this firm. 


George FE. Crivel. who las been ino the 
foundry supply business for a greater length 
of time than his vouthful and happy appear 
anee would seem to indicate, is now travel 
ing in the interest of I. Bo Stevens, Detroit, 
Mich 


The Smooth On Mfg. Co., of Jersey City, 
N... have issued, for gratuitous distribution 
to those interested in the production of cast 
ings, a pamphlet describing the merits of 
their well known preparations, “Smooth On 
Castings” and “Smooth On Cores.” 

The former is used to repair defects. in 
castings and annually saves many of these, 
Which would otherwise be condemned as use 
less. The repair is permanent and as it as 
sumes the same hardness and color as the 
Iron can be used without detection. Manu 
facturers of heating apparatus, where a flaw 
in the castings often remains unnoticed un 
have found 
freat value as shown by 
the testimonials attached. 


“Smooth On Cores” 


til the application of pressure 
this preparation of 


Is a liquid Core Com 
pound, which gives to the cores a greater 
strength and largely does away With the 


necessity for rods, thus permitting the easier 


removal of the sand after casting. Cores 
made with this compound may be kept for 
any length of time without deteriorating and 


its use insures the absence of offensive odors 


or smoke, Other favorable points are dwelt 
Upon in the pamphlet, which can be had free 
upon applieation. 
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